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Colonel Astor and His Panhard. 

Our front page this month shows Col. 
John Jacob Astor as he is about to depart 
from his residence at 840 Fifth avenue, 
New York, for a spin in his new Panhard. 
Colonel Astor, though he has never iden- 
tified himself with the ‘fast set’’ in auto- 
mobilism, knows how to value a good ma- 
chine, and enjoys nothing more than to 
“let it out’ on an open road. His new 
acquisition, which was imported January 
ist, is a 12-horsepower touring tonneau 
of the Panhard 1902 model. It is hand- 
somely upholstered in brown leather, with 
maroon panels, 

a ‘se scntiniicaiia 

The Apperson Bros. Touring Car. 

The illustration below gives a good idea 
of the 16-HP. and 24-HP. touring cars be- 
ing built in Kokomo, Ind., by Elmer and 
Edgar Apperson. The leading features of 
these machines comprise a horizontal op- 
posed-cylinder motor under the forward 
bonnet, the rear cylinder extending back 
somewhat under the foot board and the 
shaft lying transversely with a conical 
friction clutch in the flywheel. The en- 
gine shaft drives a second shaft under the 
footboard, on which a set of sliding pin- 
ions, driving a countershaft, give three 
forward changes of speed and one reverse. 
One lever operates all speed changes. 
From a sprocket pinion on the counter- 
shaft a chain runs to the differential on 
the live rear axle. Semi-elliptic front and 
full elliptic rear springs are used. The 
differential itself is of the spur gear type, 
and one brake band acts on a drum at- 
tached to the sprocket wheel, while two 
separate brake bands act on the drums 
that surround the internal gears, keyed 
one to each half of the live portion of the 
axle. The wheels are wood with artil- 
lery hubs, and are 36 inches in diameter 
with 4-inch double tube tires. Forced 
circulation is used, with centrifugal pump 
located below the water tank. Ignition is 
by make and break contract, which has 
proved very successful on the Haynes- 
Apperson machines, and the lead of the 
spark may be varied by the _ operator. 
Forced lubrications from a central oil 
tank supplies all the principal bearings 
on the machine. 
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The Prima Donna and the Auto- 
mobile. 

Madame Lilli Lehmann, the distinguished 
prima donna, who returned to Germany 
on Feb. 18th, had her first ride in an cu- 
tomobile a few days before she sailed. 
It was on the occasion of a meeting of the 
Vegetarian Society at which Madame Leh- 
mann,astrict vegetarian for the last seven 
years, made an address. Madame Leh- 
mann seemed to enjoy her new expe- 
rience thoroughly, and spoke very feel- 
ingly of the “poor horses” that have to 
stand out in the cold awaiting the close 
of the opera and theatres, hoping that in 
time the automobile would take their 
place, 
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Faulty Steaming. 
By Dr. Paul Norwood. 

‘Lhe above title does not fully cover the 
purpose of this article and is used for its 
brevity. The intent is to give what in 
my experience have been the causes of in- 
sufficient steam pressure, whether resid- 
ing in its generation, its loss or waste, 
with the indications of such cause, the 
means of locating the trouble, and the 
remedies. 

During my early experience, such in- 
formation would have been welcome in- 
deed, and would have saved me many 
weary hours of laboring search. The so- 
called book of instructions given me at the 
time that I bought my automobile, told 
me very plainly which was the front and 
which the rear of my carriage, where the 
throttle was situated, and how to start the 


heard or seen; loss of pressure while 
standing. R. Treat same as No. 2. Make 
all joints, not soldered, with shellac. 

4. Leakofunconverted gasoline under or 
over boiler. E. More or less permanent 
yellow light; smoke; peculiar odor; loss 
of pressure. R. Take off burner or hood 
as required and tighten joints. Use 
shellac. 

5. Needle valves not sufficiently open. 
E. Small flame which will be blue if the 
burner be clean; no loss of air pressure; 
evident on trial. R. Close them and then 
open with three turns. 

6. Gas injector occluded by dirt, etc. E. 
Small flame; may occur suddenly as for- 
eign matter passes along tube to the injec- 
tor; no loss of air pressure; may have to 
clear it with a wire before it will be 
known; burns freely when torch is used. 
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fire. A few less important pointers were 
buried here and there among the verbal 
evidences of the simplicity of the whole 
matter, but nothing was said regarding 
theearlysymptoms of disease and destruc- 
tion. Application at the repair shops for 
help frequently resulted in my taking the 
carriage home and there spending hours 
and sometimes days in looking for the 
trouble. That others have had and will 
have like experiences I do not doubt, and 
for this reason I have tabulated these 
“causes,” and, for convenience as a refer- 
ence, divided them into four classes ac- 
cording to the parts with which they are 
most closely associated, viz.: fuel, burner 
and fire, boiler and pipes, and engine. 

The abbreviation ‘‘E” is used to signify 
the evidence, symptoms, etc., of the cause 
mentioned; “R” indicates the remedy. 

FUEL. 


1. Insufficient afr pressure. E.. Air 
gauge; flame is low but blue; less than 
normal noise from the fire. R. Evident. 

2. Leaks of gasoline. E. May be seen, 
heard and smelt; loss of air pressure 
while standing. With some air pressure 
on, search with match. R. Evident, but 
solder all joints that can be so treated. 

3. Leaks of gas. E. Smell; may be 


7. Regulator too close, acts too soon. 
E. Fire all right at start, shuts down at 
low steam pressure, small flame, quiet 
fire. R. Adjust while steam is up. 

8. Gas injector is not fixed at proper an- 
gle to throw the gas straight through the 
center of the mixing tube. E. May be 
disclosed by allowing the escape of un- 
converted gasoline, when the course of the 
jet will show. Pipe from the boiler may 
be bent, regulator may be rotated. R. 
If it be the pipe, it should be removed be- 
fore any attempt be made to bend it; the 
regulator may easily be rotated back. 

9. Gasoline nearly out. E. Flame sput- 
ters, blows out, but can be relighted. R. 
Evident. 

10. Water, kerosene or other material 
less combustible than gasoline in the fuel 
supply. E. Sputtering, irregular yellow 
or red flame, sometimes blowing out. R. 
If much of such matter be present, clean 
out the fuel tank and pipes; a small quan- 
tity may be allowed to escape. 

11. Insufficient vent for burned gas, too 
small chimney. E. Smoke and yellow 
flame. This will happen if a piece of cloth 
or other material be left over the chim- 
ney or in the bonnet. It is more apt to 
happen to those using the chimney covers 
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neglect to open them wide 
R. Evident. 

12. Poor gasoline. E. Smoke yellow or 
red flame; strong odor. R. Test gaso- 
line and use none of less than 74 or, 
better, 76 test. 

13. Diaphragm in the regulator may be 
held more or less rigid by dirt that has 
settled on the steam side. E. Small blue 
flame, quiet fire. R. Loosening regulator 
will relieve temporarily, but the regula- 
ior will have to be opened and repacked. 
Use same gasket if good. 

14. Gas injector not a proper distance 
from the end of the mixing tube. E. If 
too close, the mixture will contain insuffi- 
cient air and the flame will be yellow, 
with smoke and peculiar odor at the chim- 
ney. If too far, the mixture will contain 
too high a percentage of air, flame will 
be blue, but will jump a noticeable dis- 
tance from the burner plate and may blow 
out. R. The point of the injector ought to 
be about a half inch from the end of the 
mixing tube. The disarrangement re- 
sults most often where the pipe connec- 
tions have been frequently disturbed, as 
each time the union has been tightened 
ithas been screwed in a little farther, thus 
shortening the distance between the in- 
jector and the boiler tap. A new elbow 
may be needed. 
it will burn out. 
rect the trouble. 

15. Hood or bonnet does not fit tigh' 
ough to retain heat or to exclude out 
side air. E. Evident on inspection. R 
Evident. Use asbestos or ground cork. 

16. Foreign matter in the gasoline 
tubes. E. Small blue flame not much. af- 
fected by movements of the regulator; 
quiet fire; somewhat relieved by main- 
taining high air pressure. R. As the lumen 
or internal diameter of the needle valves 
is less than that of the pipes, dirt is ap 
to lodge there. The best way to deal with 
it is to open the valve and allow the gaso- 
line to blow it out; favor this by pushing 
in a wire. If the dirt be lodged at the point 
of the valve stem you may succeed in 
breaking it up by alternately closing and 
opening the valve. 

17. Gauze in the boiler tubes for gaso- 
line may be occluded. This may be by 
dirt, or, if the boiler has been scorched, 
and these tubes have been re-expanded, 
the gauze may have been matted and 
packed so as to retard materially the flow 
of gasoline. E. Low flame which will be 
blue if the burner be clean; quiet fire; 
regulator makes little or no change; air 
pressure is not lost; is quite as apparent 
with the torch as with the permanent in- 
ector; somewhat relieved by high air 
rressure. R. If due to dirt, remove the 
jurner and with a pair of slender pliers 
the gauze may be removed and cleaned. 
The best way to clean it is to burn it and 
beat out the dirt. If due to having been 
rushed, it may be more difficult to re- 
nove. The best way is to drive in a 
sharp, slender tool, an awl or such, when 


It must be one piece or 
A new union may cor- 
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with a hook the gauze can usually be 
pulled out. Other methods failing, you 
will remove the entire tube. As these 
tubes are heavier than the flues, you will 
require a smaller expander when putting 
them in. It is well to have on hand two 
of these tubes. In the absence of the 
regulation gauze, you can use a wad of 
fine wire, copper preferred. A piece of com- 
mon wire window netting, having been 
burned to free it of paint, will answer 
every purpose. 
(Continued in next issue.) 
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The Turgan and Foy Steam Truck. 


This truck, which, with an omnibus on 
similar lines, was prominently exhibited 
at the late Paris show, embodies the prin- 
ciples of separate motors and direct 
chain drive. The two motors are com- 
pound, of approximately 3.6 and 6.8 by 5.2 
inches cylinder dimensions, with a nor- 
mal maximum speed of 600 R. P. M. An 
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upper ends of the steam tubes, concentric 
with the water tubes, connect with the 
steam drum; so that the course of the wa- 
ter is downwards from the water drum 
through the inner tubes, to the bottom of 
the latter, up through the annular space in 
the outer tubes, where it is converted into 
steam and discharges into the annular 
steam drum. Although it is not stated, it 
may be presumed that the water level is 
maintained normally about midway of the 
concentric drums, so that the steam ris- 
ing from the tubes passes through the 
water in the lower half of the steam drum 
in order to rise to the steam dome above 
The boiler has 10 square metres (111 
square feet) of heating surface and about 
5 square feet of grate area. An economizer 
in the stack heats the feed water before 
it enters the boiler, and a superheater in 
the firebox is added. With its auxiliaries 
and fittings the boiler weighs about 1,400 
pounds, and evaporates about 7 pounds of 
water per pound coal. A combustion of 





THE TURGAN & FOY STEAM TRUCK 


intercepting valve for admitting live steam 
to the low pressure cylinders gives extra 
traction for emergencies, and each motor 
is chain connected to one of the _ rear 
wheels. The motors are rated at 20 HP. 
each. Stephenson link motion is em- 
ployed for reversing. The boiler is of 
the water tube type, but with some pecu- 
liar features. Above the rectangular grate, 
and lengthwise of it, is a horizontal water 
drum, surrounded by a larger drum en- 
closing an annular s.eam space. The 
tubes are banked, five deep, on each side 
of the firebox, their lower ends overhang: 
ing the sides of the grate. These tubes 
themselves are double, comprising an in- 
ner water tube and an outer steam tube, 
the steam being formed in the annular 
space between the two tubes. The upper 
ends of the water tubes take water from 
the lower part of the water drum, and 
their lower ends communicate with the 
annular space surrounding them. The 


375 pounds of coal per square metre of 
grate surface produces about 1,100 pounds 
of steam per hour. : 

The motors weigh about 360 pounds 
each; and the whole truck weighs a little 
under 8,000 pounds. 

‘the framework is of channel steel, with 
the water tank lying lengthwise inside of 
it. The rear wheels are 40 inches in di- 
ameter with 6-inch tires. 

Mr. Thomas Myers, of the Central Auto 
mobile Storage & Repair Co, 1684 Broad- 
way, New York, informs us that he is the 
American representative for these vehi- 
cles. 

——_—_——__ 

An exhibition of automobiles is to be 
held in Copenhagen from April 11th to 
April 27th under the auspices of. the 
Danish Automobile Club and the Society 
for the Promotion of Industrial Arts. Al- 
though designed mainly for automobiles, 
space will be given to motor cycles. 
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STEAM AND GASOLINE AUTOMOBILES 


The Two Prime Motive Powers Discussed by Engineers. 





The Steam Automobile. 
By Walter L. Bodman. 


Whilst it is obvious that the consider- 
ation of the detailed merits of various 
systems as advanced by their makers will 
influence the deciding judgment of an au- 
tomobile purchaser, the more important 
stage of settling to his satisfaction the 
variety of power generation he will use 
must be passed before reaching such a 
position. 

The broad physical claims that can be 
made in favor of steam are: 

A. The constant generation of heat over 
a large area, and its absorption by a body 
of high specific heat, makes it an elastic 
source of power for use under the most 
varying load conditions possible to con- 
ceive. 

B. The generation can be visibly fol- 
lowed in all its stages, and “faults” be 
readily detected with care when the ve- 
hicle is not in operation, so that the oper- 
ator is usually himself to blame if his ma- 
chine breaks down in public. 

The result of the former feature is a 
mechanical construction simpler in form 
and cheaper in construction and main- 
tenance than can be used on a con- 
stant load engine generating heat in- 
termittently. An ability to use grosser 
fuel, and a pleasanter movement of all 
the parts, engine, transmission and vehicle 
itself, are obtained. The writer considers 
that steam vehicle makers are in error in 
relying absolutely on the variability of 
steam to surmount all road and weather 
conditions and that on every vehicle a 
second or emergency speed should be pro- 
vided. Still it is a well-known fact that 
the running gear of a steam machine can 
practically provide for all conditions, and 
thereby not only the mechanical construc- 
tion be reduced to its lowest point, but 
nearly all the elements of driving skill 
be eliminated. Ability to recognize the 
limits of an explosion motor, and the 
moment when a change of gear is neces- 
sary, is in some hilly districts difficult to 
acquire; and in addition the changes of 
gear carelessly made can be extremely de- 
structive. 

There is little doubt that the use of 
gasoline for steam vehicles will soon be a 
thing of the past, and kerosene, which it 
is perfectly practicable to use in plate 
burners properly designed, will take its 
place. 

The fuel cost of running an automobile 
does not exceed, probably does not reach 
30% of the total charge, wear of the 
transmission being a far heavier one; but 
it is desirable to make this change of fuel 
in order to equalize fuel cost in a steam 
car with the same cost in an explosion 
engine. 


The quickness of movement of a steam 
vehicle will probably form a principal ar- 
gument in its adoption for business vehic- 
les which are under the necessity to make 
constant stops of unknown length, their 
noise having been a _ militating factor 
against explosion motor cars in England 
for this purpose. Provided, however, 
that he does not get an excessively high 
prime cost or running and maintenance 
cost, all considerations for the automobile 
purchaser are trivial beside that of im- 
munity from break-down, and particular- 
ly break-down under distressing condi- 
tions. And there is not the slightest rea- 
son why a properly designed steam car, 
receiving in the coach house as much 
careful examination as a fairly good 
horse would obtain, should ever annoy its 
owner by failure in work. 

A great debt is owing to the original 
designers of the present light American 
steam car, for the possibilities they dem- 
onstrated; but to our mind the experi- 
ence of the last two years has shown that 
the time is ripe to change the general ar- 
rangement of the steam car, or it may dis- 
appear, owing to the difficulties, the 
present design places in the way of see- 
ingandregulatingthe generation of power, 
the most valuable feature of the system. 

The adoption of an arrangement by 
which the weights are brought considera- 
bly nearer the ground, the driver moved 
back from his position over the steering 
axle, the engine and boiler placed under 
a hood in front of the driver and the 
gauges and control levers in a similar po- 
sition, and the adoption of a ‘‘dead” driv- 
ing axle with double chain drive to each 
rear wheel are common sense methods of 
utilizing the “visibility” of steam gener- 
ation, that with very ordinary care gives 
steam an almost absolute immunity from 
unexpected breakdown. 

There is nothing to guess about in 
steam; given a good fire under the boiler, 
and water in the boiler, the car will run, 
provided the mechanism beyond the 
engine is in good order. In this mechan- 
ism again there is nothing to guess at for 
it need contain no slippery device to al- 
low for and trust to. In such a design as 
we speak of, atmospheric and tempera- 
ture conditions are unable to prevent the 
successful operation of the car as a self- 
propelled vehicle. Rain, wind and low 
temperatures will naturally affect all 
transport, but in the case of steam the 
limit of efficiency is purely the power of 
adhesion, and no especial knowledge is 
required to make the motor itself agree- 
able to the weather prevailing. 

Any system other than steam relies for 
the generation of its power either on ex- 
cessive mechanical contrivances, as in ex- 
plosion engines where the admission of the 


fuel, the volume of the fuel, the regulation, 
the time of the explosion, the utilization 
of the explosion and the exhausting of the 
waste products are separate mechanical 
operations, none of which admit of any 
visible indication at the moment of opera- 
tion that they are being correctly per- 
formed, or on chemical means for trans- 
porting and utilizing power, as in an elec- 
tric vehicle. The bringing together of two 
delicate powers such as an explosion en- 
gine with electric ignition necessitates the 
maintenance of a mechanical efficiency 
that can only be assured by costly work- 
manship and expert attention. 

The aim of the designer who has_ the 
commercial welfare of the industry at 
heart is to produce a vehicle that shall 
be roomy and fairly solid in its construc- 
tion, as certain in operation as a horse re- 
ceiving proper attention, that shall be sold 
at a price fixed somewhat by the present 
cost of such a horse, vehicle and equip- 
ments, and shall not exceed the present 
horse owner’s allowance of about 25% of 
the prime cost for its year’s repair 
maintenance. This means a well-equip- 
ped car devoid of fantastic tubular and 
other toy-like construction, of complete 
carriage-like proportion, at a total cost of 
$800, to be run 7 or 8 thousand miles for 
a repair bill of $150 to keep it in condi- 
tion equal to a new car. Such a cost no 
user could object to, for it is a substan- 
tial saving on any form of transport now 
in use on road, and with a good steam 
car it is practicable and certain of attain- 
ment. Whether this is so with cars using 
other means of propulsion the writer 
greatly questions. 





The Gasoline Vehicle. 


By George. T. Hanchett. 

To intelligently answer the question, 
“What is the best automobile to pur- 
chase?” immediately necessitates asking 
two others, namely, for what purpose is it 
intended, and who is to operate and care 
for it? For work within its traction lim- 
its, the electric vehicle gives the least 
trouble to the passenger, but this ceases 
to be true if the passenger is at once the 
operator and caretaker, and it also follows 
that the owner of such a vehicle must 
have more money to pay bills than those 
who use steam or gasoline for automobile 
work. It is further necessary that the 
passenger shall be satisfied with the lim- 
ited radius afforded by the electric vehi- 
cle. The operator, however, need not be 
a man of technical attainments or even 
have more than ordinary familiarity with 
the power he is using, for the condition of 
things is such that he cannot stray far 
from home. For city delivery work, where 
a charging station of considerable dimen- 
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sions provided with competent attendants 
can be had, electricity satisfactorily fills 
another field beside that of ordinary city 
passenger transportation. The automobile 
enthusiast, however, who represents at 
present a very large percentage of the 
manufacturers custom, must dismiss the 
electric vehicle at once, and there remains 
for him only steam or gasoline, or per- 
haps in some cases a combination of 
either of these powers with electricity. 

The load on an automobile engine is 
probably the most variable load ever put 
on a motive device of any kind. The 
motor which aelivers this power must 
possess reserve torque in enormous ex- 
cess of its steady operating capacity. The 
vehicle is likely to encounter positions 
where a certain torque is required to ex- 
tricate it. This may be needed only for a 
moment, but if it is not forthcoming the 
vehicle is stalled and the trip is at an end 
until extraordinary means are brought in 
play. The recourse of the steam vehicle 
is to wait until the boiler pressure has 
reached a sufficient amount to develop the 
torque necessary for the purpose. The 
pressure is often allowed to run up from 
200 to 500 pounds in order to give the 
vehicle sufficient power to mount a grade 
or traverse a bad stretch of road. This 
suggests many things with reference to 
the working strength of the metal of 
which the boiler is made or the rating of 
the working boiler pressure, for the de- 
signer may depend upon it that among the 
many automobilists wuo may handle his 
vehicles, there will be found some who 
will let the pressure run up to almost any 
amount rather than to get out and push. 

The reserve torque of a gasoline vehicle 
is found in its gear, clutch and flywheel 
system. A gasoline engine can be un- 
clutched from the vehicle and brought up 
to high speed, and if judiciously clutched 
to the vehicle on the low-gearing ratio, 
the result is a very large torque which 
will usually serve to move the vehicle a 
short distance. It is very often the case 
that a short distance is sufficient. If, 
however, the distance during which the 
heavy load continues is long, as in the 
case of a long stretch of heavy muddy 
road or steep grade, the engine must have 
sufficient continuous torque to meet the 
demand. Therefore, the gasoline vehicle 
should on its low gearing be able to skid 
its wheels on ordinary roads, and the 
same should be true of a steam vehicle 
operated at a reasonable excess of boiler 
pressure. 

At the high speeds, the steam vehicle is 
likely to be deceptive, for it can spurt for 
short distances at speeds which it could 
never maintain for longer ones, because 
of its inability to keep up the necessary 
steam pressure which it is easily able to 
momentarily acquire. The gasoline vehi- 
cle, on the other hand, can continuously 
maintain the maximum speed of which it 
is capable under uniform road conditions. 
The steam vehicle is light, stylish, moder- 
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ately quiet, and its visible exhaust is not 
an annoyance to the passenger. In its 
present form, it is useful for light de- 
livery work or moderately extended tour- 
ing purposes. It requires more fuel than 
a gasoline vehicle of equal speed and car- 
rying capacity, and it requires on the part 
of the operator more expert proficiency 
than any other vehicle. The gasoline 
vehicle may refuse to run through igno- 
rance or mismanagement, but it is not so 
likely to hopelessly injure itself through 
such causes as its steam-propelled com- 
petitor. 

The gasoline vehicle requires a peculiar 
qualification of the part of the operator, 
namely, an intuitive knowledge of the 
capabilities of the power. The electric 
vehicle is simply a case of turn on the 
power and wait for the results. A steam 
vehicle is largely so with the single ex- 
ception that the power can be increased 
by waiting for the steam pressure to rise, 
but the gasoline automobile must be oper- 
ated with a certain intuition which 
neither of the other vehicles require. The 
expert gasoline automobilist can tell by 
the sound of his engine and the condition 
of the road the exact time to apply the 
energy and the proper gear to use, and 
can coax astonishing results out of an 
equipment where a less experienced man 
would fail completely. 

Like the steam vehicle, the supplies are 
gasoline, water and lubricating oil, but 
less gasoline and any supply of water will 
answer, and concerning the water, it may 
be said that the supply will last very 
much longer, as it is used for cooling and 
not for motive purposes. About the only 
cases where carelessness can seriously in- 
jure the gasoline vehicle are those of al- 
lowing water to freeze in the cylinder and 
crack the castings, or to negiect properly 
supplying the cylinder with oil. The lat- 
ter case will effectively stop the engine 
for a time, but even then will not injure 
the same so seriously that ordinary re- 
pairs will not suffice. 

The gasoline engine depends absolutely 
upon the reliability of its ignition, which 
is usually electric, and requires a reliable 
source, a well-insulated line and coils, and 
a clean plug and contacts, matters which 
a few hours study should make the novice 
an expert. It, therefore, reigns supreme 
in the long distance field, and owing to 
the fact that it can be built much lighter 
for equal amounts of continuous torque, 
other things being equal, it holds and will 
continue to hold supremacy in long dis- 
tance racing until a radical departure 
from existing methods in the design of its 
competitors is made. It is the noisiest of 
all the vehicles, but its exhaust is color- 
less, and if proper combustion is obtained, 
it is largely carbonic acid gas, which is 
not unduly offensive. 

The state of art is such that it is diffi- 
cult to compare the three powers, for in 
few cases are the vehicles built on similar 
lines. In speed, in rugged reliability and 
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independence of a source of supply, the 
gasoline vehicle stands first, and those 
who are content to overlook slightly 
greater vibration and noise will be well 
satisfied, especially if they take pains to 
become familiar with the peculiar art of 
utilizing the power. 

The steam vehicle in its present form is 
light, speedy, graceful and easy to oper- 
ate, but it is more dependent on source 
of supply of lesser radius, and in general 
less substantial. 

The electric vehicle is the level, smooth 
road vehicle for the rich owner with 41 
coachman operator. The brains neces- 
sary to maintain the electric vehicle are 
in the charging station, and it is perhaps 
fortunate that its radius is so limited that 
it cannot stray farther from that most im- 
portant source of supply. 

The electric vehicle is at present at a 
standstill as far as future development is 
concerned, and will so remain until an 
improved form of storage battery appears. 
The torque and efficiency of electric 
motors is perhaps better known by de- 
signers than the corresponding properties 
of any other form of motor. Perfection 
in the motor design is a known quantity, 
and this has been reached within exceed- 
ingly small percentages in existing ma- 
chines. 

Steam is also at a standstill as far as 
developing the motive power is concerned. 
Improvements in this class of vehicle will 
be confined to increasing the economy and 
reliability. Gasoline, on the other hand, 
is as yet an undeveloped power. It is dif- 
ficult to predict just what results will be 
obtained in the future for a given weight 
of metal. The chances for improvement 
in all directions are admittedly the best. 
It is capable of an advancement with 
which its two competitors cannot keep 
pace, for it is certain to receive improve- 
ments of a radical character. 

The fields of steam and electricity for 
automobile work have been so largely 
exhausted that future improvement in 
them seems to be quite remote. 

At present the answer to the question 
without qualification as to which is the 
best automobile to buy, seems to be gaso- 
line. In the future the outlook seems to 
be such that we may dismiss the doubt 
and answer in the same way unequivo- 
cally. 


Speed Legislation at Albany. 


The Cocks automobile bill, introduced 
by Senator Cocks, and mentioned in the 
last issue, was railroaded through the 
Senate last month on the 18th. After hav- 
ing passed, however, it was voted to re- 
consider it, and the amendment was made 
making the penalty a fine of $50 for the 
first offence, or $50 and imprisonment for 
the second offence, and it is believed that 
the bill will pass the Senate in its 
amended form. 








ee 
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Calcium Chloride as a NonsFreez- 
ing Mixture. 

An article by E. E. Keller, Vice-Presi- 
dent of the Westinghouse Machine Co., 
on “‘Non-Freezing Liquids for Cylinder 
Jackets,” which was published simultan- 
eously last month by several of our con- 
temporaries, gives the results of some ex- 
periments of the author to determine the 
freezing point of various solutions of cal- 
cium chloride,Ca Cl, in water. The solu- 
tions are determined by the_r density on 
the Beaume scale, instead of by the pro- 
portions of chloride used, as the latter 
usually contains some water of crystal- 
ization which would render the propor- 
tions by weight somewhat unce-tain. 

The author found that a solution of 
Ca Cle of about 1.20 degs. specific gravity 
(tested at 60° Fahrenhcit) would freeze at 
about 15° below zero Fahrenheit, and boil 
at about 220°. A solution of 1.15 wouid 
freeze at about zero temperature Fahren- 
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Fahrenheit. As glycerine deteriorates 
rubber tubing and soon becomes foul, the 
author preferred the calcium chloride so- 
lution. Whichever is used, losses from 
evaporation are made up by adding water 
only, this solution being renewed when 
it becomes foul, and losses from leakage 
being made up by adding fresh solution. 


* 
The Woodruff Gasoline Stanhope. 


The accompanying illustrations show a 
new design of gasoline carriage of me- 
dium weight for two people. It follows 
well-known lines in the motor and trans- 
mission, the former being a single cylin- 
der four-cycle engine rated at 6 
brake HP. at a_ speed of 800 or 
900 R. P. M. As the second il- 
lustration shows, the crank shaft is car- 
ried through the gear case, and drives a 
countershaft, apparently by sliding gears, 
the sprocket pinion being on the outer 


FIG. 1. THE WOODRUFF GASOLINE STANHOPE. FIG. 2. 


heit and boil at about 215°. The former 
solution would therefore be suitable for 
Western winters and the latter will be 
amply strong for the Eastern states. Mr. 
Keller found also that the deterioration 
of the metals most in use, notably steel, 
iron, copper and brass, was quite insig- 
nificant; and that it was more pronounced 
on galvanized iron and liable to be trou- 


“ blesome with zinc. The author did not 


state whether these metals were so con- 
nected as to give opportunity for gal- 
vanic action, or whether they were im- 
mersed in separate vessels. 

An important distinction is made by the 
author between chloride of calcium, CaCle, 
and chloride of lime, CaOCl; and the 
automobilist should take care that he is 
not using the matter substance by mis- 
take. 

The use of glycerine as an anti-freezing 
compound was touched upon also; and a 
10 per-cent. solution of this substance was 
shown to have a freezing point of about 2 





end of the latter shaft. Three forward 
speeds and one reverse are operated by 
the single lever rising from the footboard. 
This lever, working in an H-slot, oper- 
ates one or the other of the two connec- 
tions seen just below the footboard and 
gear case. The motor and machinery are 
carried on an angle iron frame, and the 
running gear comprises an underframe to 
the front of which the front axle is ver- 
tically swiveled. The wheels are 30-inch 
with 3-inch Goodyear tires. The gauge is 
standard. Ignition is accomplished by 
primary batteries and jump spark, and 
the vaporizer is of the float feed atom- 
izing type. A centrifugal circulating 
pump and flanged radiator provide for 
cooling. The total weight of the machine 
is given as 1,000 pounds, its maximum 
speed as 20 miles an hour, and tank ca- 
pacity of gasoline, oil, and water as suffi- 
cient for 100 miles under ordinary condi- 
tions. The Woodruff Motor Carriage Co., 
Akron, O., is the manufacturer. 





A Child Killed by the « White 
Ghost.” 

A most distressing accident occurred 
last month, when Edward R. Thomas, 
while driving his automobile, the “White 
Ghost,” formerly owned by Wm. K. Van- 
derbilt, Jr., along Convent avenue, New 
York City, ran over and killed Henry 
With Mr. 


Thomas were three guests. He imme- 


Thies, seven years of age. 


diately delivered himself up to a police 
officer, and was held under a charge of 
homicide, but admitted to bail. 

At the inquest which folowed Mr. 
Thomas told the coroner’s jury that when 
the accident occurred he was not going 
at a high rate of speed. When three 
blocks away he blew the whistle several 
times and the boys scattered. “All of a 
sudden,” Mr. Thomas continued, “‘a little 
fellow darted in front of the machine and 
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stopped. I swerved the automobile to the 
left and threw on the brakes. The boy 
jumped right in front of the machine. I 
did everything I could to avoid the acci- 
dent. We hit the little fellow and killed 
him. The street was wet at the time and 
the machine slid.”” The statement of Mr. 
Thomas was corroborated by six of the 
boys who were playing in the street at 
the time. They and other witnesses dif- 
fered, however, as to the speed, and one 
of them testified that the machine was 
moving so fast that it scared the boy and 
rendered him helpless to get out of the 
way. The testimony of Alexander Nones, 
who was in the vehicle with Mr. Thomas, 
was to the effect that he had seen the boy 
jump into the street and that he had 
shouted and waved to him to get out of 
the way, but young Thies was evidently 
bewildered and jumped the wrong way. 
Mr. Thomas was exonerated, the jury 
finding that he was not responsible for 
the death of the boy. 
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Some Private Automobile Stables. 

A new and very up-to-date departure 
in automobile housing is due to the New 
York firm of architects, Messrs. Hill & 
Stout, of 1123 Broadway. This firm has 
designed a series of five private stables for 
automobiles, which are now being erected 
at Nos. 168 to 176 East 75th street. These 
houses are four stories high besides the 
ceuars, and contain everything necessary 
for the housing, charging and minor re- 
pair of as many as four or five machines 
each. The upper floors are devoted to 
living rooms, billiard rooms and bedrooms 
for the chauffeurs and caretakers, with 
accommodations for the owner himself if 
he so desires. 

The two end houses of the row are 
alike, and the three middle houses also 
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a charging socket so placed that the ma- 
chines may be run to the side of the room 
and charged without interfering with the 
other vehicles. Robe poles anu a closet 
for overcoats, hats and gloves are located 
near the door, and at the foot of a stair 
leading to the upper floors. 

The second story is arranged for the 
owner’s use, and for the family of the 
chauffeur or machinist, as the owner may 
elect. 

If the owner wants to reserve it for his 
own use, the rear room, about 17 feet 
square, may be used as a billiard room. 
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in an alcove off it. Three bedrooms and a 
commodium bath complete the apartment. 
All rooms are thoroughly lighted and 
ventilated. 

The fourth story has two bedrooms in 
the rear and a front room, larger than any 
other room in the building, with a fire- 
place and generous storereom or closet 
opening off of it, and another storeroom 
accessible from the hall. There is a water 
Thus the floor 
can be used for storage or for spare bed- 
rooms, or for anything that odd rooms in 
a house would ordinarily be used for. 


closet on this floor also. 
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are alike, though differing siightly from 
the end ones. The floor plans, which 
show the two houses at the left end of the 
row, therefore include every feature of the 
five. 

The first floor is on the sidewalk level, 
and has ample space for standing four or 
five machines. By a lift the machines 
can be lowered to the cellar, which is 
open, well ventilated and dry, thus 
adapted for storage of machines not in 
constant use. At the rear of the first floor 
is a repair pit, by which the machinist 
can easily get at the machinery and mo- 
tors, and a washing stand. Adjacent to 
the pit is a work bench, adapted for a 
vise and bench lathe. An eiectric charg- 
ing board is provided with all the neces- 
sary instruments mounted upon it, and 
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It has a fireplace on one side and two 
large windows at the rear. 

The front room on this floor, which also 
has a large fireplace, may be used as a 
sitting room or dining room, and off of it 
is an alcove in which a bed or lounge can 
be placed. Next to the alcove is a bath- 
room, fitted with all the conveniences, 
including a shower bath of the latest type. 
Next to the bathroom is a small compact 
kitchen in which suppers and light meals 
may be prepared. 

A wide hall connects the dining room 
in the front with the billiard room in the 
rear, and the suite is shut off from the 
stairs that continue on up to the chauf- 
feur’s apartments above. The third floor 
has a large living room, fitted with gas 
range, sink, washtubs, pantry, closet, etc., 


The facade of the building is in the 
modern French style of architecture, the 
effect being produced by a treatment of 
light red brick, alternating with black 
brick in courses for the first story. Black 
bricx is also carried up the sides of each 
building, forming quoins, belt courses 
and cornices. They are also used in the 
panels between the windows of the third 
story, forming patterns such as are used 
in the best types of this style. 

The five buildings are each separate and 
distinct, yet are treated as a whole; the 
two end buildings are carried up with 
gables, the centre one having a large cen- 
tral brick dormer, the other two being 
treated with metal dormers and an orna- 
mental iron railing carried along the 
cornices. 














54 
/* 


A Projected Auto Tour in Maine. 


Some automobilists of 
Lewiston, Me., are projecting a tour across 
that to Quebec, Montreal, 
and back to Portland, to take place next 
July. The tour as planned is to cover 
550 miles, and will be made in 
twelve days, of which two or three will 
Most of the 
runs will be short, the longest day’s run 
being from Fabyans, N. H., to Portland, 
about 90 miles; and the shortest from 
Parlin Pond to Jackman, an afternoon’s 
run of 24 miles, 

The project 
Rand, F. E. Tainter, F. W. Stock, Jr., 
E. Wills, Clarence V. 


enthusiastic 


state then to 


about 


be spent in sight-seeing. 


is engineered by Clarence 
reo. 
Emerson and Amos 
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a. m. Arrive Point Levi noon, 30 miles. 
Ferry to Quebec. 

Saturday, July 12th.—Run to Mont- 
morenci Falls and St. Anne de Beaupre, 
where it is claimed they have a relic of St. 
Anne (grandmother of Christ), possessing 
great virtue in healing the sick. Whether 
there is any virtue in the shrine or not, 
many go there by the aid of crutches and 
before leaving throw them away. Leave 
on Saturday night boat for Montreal. 

Sunday and Monday, July 13th and 14th. 
—About Montreal. 

Tuesday, July 15.—Leave Montreal, 8 a. 
m. Arrive Farnham, dinner, 44 miles; ar- 
rive Newport, supper, 64 miles. 

Wednesday, July 16.—Leave Newport 8 





THE 


Fitz, automobile enthusiasts of Lewiston. 
Special invitations will be sent to automo- 
bilists in Portland and other Maine cities, 
and a general invitation is extended to all 
others who may be able to join. The trip 
will include a stop for fishing at Parlin 
Pond, free passage through the Customs 
office at Jackman, Me., visits to Mont- 
Falls and the Cathedral of St. 
Anne, near Quebec; and, returning from 
Montreal, a run through the Green Moun- 
tain and White Mountain regions. From 
Quebec to Montreal the journey will be 
made by boat, probably because the Can- 
ada roads are notoriously not of the best. 
The itinerary as provisionally arranged 
is as follows: 

Monday, July 7th.—Leave Lewiston, 9 
a. m. Arrive Readfield, dinner, 25 miles; 
arrive Bingham, supper, 60 miles. 


morenci 


Tuesday, July 8th.—Leave Bingham 9 
a. m. Arrive Parlin Pond, dinner, 43 
miles; good hotel and splendid trout fish- 


ing. 

Wednesday, 
Pond 1 p. m. 
Custom 


July 9th.—Leave Parlin 
Arrive Jackman, 24 miles. 
Some time will be lost 
here in passing the custom house. 
Thursday, July 10th.—Leave Jackman 
8a. m. Arrive St. George, dinner, 50 miles: 
arrive St. Mary, 30 miles. 
Friday, July 11th.—Leave St. 


papers. 


Mary 9 


“TRANSIT” 


STEAM WAGON 





THE “TRANSIT” 


a. m. Arrive St. Johnsbury, dinner, 45 
miles; arrive Fabyans, supper, 43 miles. 
Thursday, July 17.—Runs to points of 
interest in White Mountains. 
Friday, July 18.—Leave Fabyans 8 a m. 
Arrive Fryeburg, dinher, 40 miles; arrive 
Portland, supper, 50 miles. 


STEAM WAGON, 


For further particulars, those wishing 
to join the tour should write to F. W. 
Stock, Jr., Lewiston, Me. 
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The «Transit’”” Steam Touring Car. 

The two illustrations herewith show a 
new steam touring vehicle, lately designed 
by Mr. W. S. Rogers, of the Steamobile 
Company of America, Keene, N. H. Orig- 
inality and considerable independence is 
shown in this design, which is practically 
a tonneau machine with the tonneau in 
front instead of at the rear. The machine, 
which has been put through some prac- 
tical tests, has a normal capacity of four 
in the passengers’ compartment, besides 
an extra one on the operator’s seat. The 
latter seat is little if any higher than in 
the ordinary carriage, so that the centre 
of gravity is very low. The power equip- 
ment is wholly under the operator’s seat 
and the footboard, and the passengers’ 
compartment can be removed and a par- 
cel box substituted. Following are the 
specifications in detail: Weight, 1,400 
pounds; wheel base, 6 feet; wheel tread, 
44 feet; water tank capacity, 36 gallons; .- 
gasoline tank capacity, 12 gallons. It has 
the Steamobile Co.’s special 6 horse power 
engine, also their straight shell boiler with 
428 tubes; Forg burner and Rogers im- 
proved generator; Boston Steam Special- 
ty Co.’s fittings; Ashton safety valve, du- 
plex gauge, and chime whistle; Lunken- 
heimer water glass and automatic lubrica- 
tor: Mossberg chime bell; Dietz & Co.’s 
headlight lamps; Midgely tubular steel 
wheels having Rogers safety brake rim 
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to brake the wheels positively should an 
axle break or the driving gear fail; Dia- 
mond Rubber Co.’s 3-inch tires and spe- 
cial rubber floor mats; Layland’s improved 
roller bearings made by The Roller Bear- 
ing Co. of Keene, and Rogers’ improved 
flexible reaches. 





A New Packard Tonneau. 


The Ohio Automobile Co. is now bui'd- 
ing its model F machine with detachable 
tonneau, as well as in the two-passenger 
phaeton style, illustrated in these pages 
last December. The appearance of the 
new machine is well seen in the illustra- 
tion herewith. It differs slightly from the 
machine previously illustrated, in that the 
footboard has been lengthened a li_tle and 
the cooling coils are now placed under the 
box in front, thus relieving the rather 
sawed-off appearance of the previous 
style. As stated last December, the model 
F Packard has three forward sp-eds by 
sliding gears, and it is unnecessary to 
pass through the intermediate speel in 
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A Locomobile Dos-a-Dos. 


The accompanying illustration shows a 
special dos-a-dos model of the Locomobile, 
which was shipped by the company to 
London last month. It is equipped with 
a 16-inch boiler, and the burner is of new 
design. The piping arrangement is also 
new. The water and gasoline tanks are 


of liberal capacity. 


* 


The Steam Carriage Patent Liti- 
gation. 


As stated in these pages last month, the 
Whitney Motor Wagon Co. has brought 
suit against the Stanley Brothers, New- 
ton, Mass., for infringement of its patents. 
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TONNEAU, MODEL F. 
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claimed, turned out the first steam car- 
riage made in this country; and in 1897 
he built an improved carriage. The Stan- 
ley Brothers are the inventors of the 
steam carriages sold under the names of 
“Locomobile” and “Mobile,” the rights to 
manufacture which were sold by the in- 
ventors to Amzi L. Barber and J. Brisben 
Walker, the former President of the “Lo- 
comobile’”’ Co. of America, and the latter 
President of the “Mobile’’ Co. of America. 
Since selling this invention the Stanley 
Brothers have produced a new vehicle, 
which differs somewhat from the original, 
but which is declared to possess the fun- 
damental principles of the first vehicle. 
It is claimed that this machine is an in- 
fringement of the Whitney vehicie; that 
the Stanley Brothers had had ample op- 
portunity to inspect the wagon, which was 
at the Mechanics’ Building, Boston; that 
the Stanley vehicle was not produced until 
after Whitney’s had been inspected, and 
that the Stanley carriage is a close copy 
of the Whitney vehicle. The application 
for the injunction is returnable to the U. 
S. Circuit Court the first Monday of 
March. 

The “Locomobile” Co. of America con- 
trols the Whitney company. Since our 
last issue, J. Brisben Walker, President 
of the ““Mobile’’ Co., has, it is stated, paid 
the sum of $100,000 to the Whitney Co. for 
rights to manufacture under the Whitney 
patents. The litigation, it appears, is 
brought for the purpose not only of test- 









































A LOCOMOBILE DOS-A-DOS 


going from the first to the third. The 
engine is of twelve B. H. P., with spring 
transmission and a single clutch next to 
the flywheel, operated by pedal or hand 
power. Two braking systems are fro- 
vided, one of which consists of a band 
brake on each rear wheel, worked 
through an equalizing gear by a hand 
lever. This is intended by the makers to 
be the regular brake, and the other brake, 
acting on the countershaft, is worked 
by a pedal. The speeds are 10, 20 and 30 
miles an hour respectively. 


The suit is of interest to every manufac- 
turer of steam carriages, and has brought 
forth much discussion, as it is claimed 
that the Whitney patents antedate the 
patents of Messrs. Francis E. and Free- 
land O. Stanley. The Whitney patent, No. 
652,941, contains 46 claims, and, it is con- 
tended, covers practically the founda- 
tion principle of the steam vehicte. It is 
held that the Stanley vehicle is a direct 
infringement of the original Whitney 
wagon, which was built in September, 
1897. In that year Mr. Whitney, it is 


THE TURNER RUNABOUT. 


ing the validity of the Whitney patents, 
but to enforce claims against other man- 
ufacturers as well. 


-/ 
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The Turner Runabout. 


The accompanying illustration shows a 
light vehicle built by a concern calling it- 
self “Turner Automobile, Ltd.,” Philadel- 
phia. It is of tubular construction 
throughout, and is driven by an air cooled 
motor, its maximum speed being given 
as 20 miles an hour. The length over all 
is 7 feet 6 inches and extreme width of 3 
feet 4 inches. It is claimed to be a strong 
and practical vehicle. 
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NEW STYLES OF AUTOMOBILES 








The White Steam Carriage for 1902. 

The new model of the White steam car- 
riage, built by the White Sewing Machine 
Co., Cleveland, O., is illustrated in Fig. 
1. This model is the only one which the 
company is now putting through. It dif- 
fers from last year’s models chiefly in the 
lengthening of the wheelbase and body by 
six inches. As described in our issue of 
last May, a special feature of the White 
machine is the use of a flash generator, 
consisting of horizontal spirals of copper 
and steel tubing, through which the water 
is forced by a pump, beginning with the 
top coil, and emerging as steam at the 
bottom. The fire is controlled by a ther- 
mostat regulator, which acts by differen- 
tial expansion to close the valve to the 
main burner when the temperature of the 
steam becomes too high. An automatic 
by-pass valve, acted on by the steam 
pressure, controls the supply of feed 
water; an increase in the steam pressure, 
due to a deficiency of water in the boiler, 
closing the by-pass valve, and a falling 
pressure, due to an excess of water in the 
boiler, opening the by-pass. 

The engine is of the usual two-cylinder, 
double-acting type, with cylinders 3 by 3 
inches, and is rated at 6 HP. The tank 
capacity is 8 gallons of gasoline and 20 
gallons of water. 

The Locomobile Stanhope, 1902 

Model. 

In Fig. 2 is illustrated the new stand- 
ard type of Locomobile stanhope, which is 
to take the place of the well-known styles 
with straight dash. The new model has a 
lengthened wheelbase and four elliptic 
side springs. The boiler and burner are 
16 inches in diameter instead of 14 inches, 
and the tanks carry 9 gallons of gasoline 
and 35 gallons of water. The tires are 
now 3 inches instead of 2% inches in 
section. 


The Binney & Burnham Steam Run- 
about, Model B. 

The illustration, Fig. 3, shows a new 
steam runabout, designed by Binney & 
Burnham, 54 Devonshire St., Boston, on 
lines similar to their Standard runabuut, 
but of heavier proportions for touring. 
The engine, boiler and burner are of their 
own design. The engine is encased and 
self-oiling, and has plain bearings. ‘Xie- 
phenson link motion, with slide valves, is 
employed, and the cylinders are 214 by 3'4 
inches. The boiler is 12 inches in diam- 
eter, of steel, with 15-inch tubes. The 
burner has a pilot light, and the ato- 
matic regulator is set at 200 pounds. lt 
is started without a torch, and is claimed 
not to light back. Both engine and boil- 
er are hung upon steel frames. The vun- 
ning gear is built of heavy tubing and is 


flexible. Thirty-inch wood wheels are 
used, with 2% inch New York tires and 
roller bearings, and the gauge is standard. 
The differential is encased and has a 
double-acting double band brake which 
may be set at will. An auxiliary nand 
water pump is furnished, and air pressure 
is maintained by a steam air pump whica 
may be used to inflate the tires. The pres- 
sure tanks are of pressed copper, made by 
Randolph & Clowes, and are tested to 200 
pounds cold water pressure. The gasolize 
tank holds 8 gallons, and an extra large 
air tank is provided. Forty gallons of wa- 
ter are carried. The weight of the «ar 

riage is about 1,200 pounds loaded. 


The Packard Gasoline Surrey. 

This machine, illustrated in Fig. 4, is 
the latest product of the Ohio Automobile 
Co., Warren, O. It follows in general the 
construction of the Model C_ phaeton, 
which was fully illustrated in these col- 
umns last July; but the engine is the new 
type used in the Model F, illustrated last 
December. The transmission has two for- 
ward speeds and one reverse, the lower 
speeds being given by planetary gearing, 
and the sprocket pinion being carried on 
a countershaft with movable bearing. The 
steering post, instead of being hinged 
close to the footboard, is hinged about 
midway between the latter and the wheel, 
and only the upper half swings torward to 
give access to the driver’s seat. The two 
parts are normally held in a straight line 
by a sleeve which slips over the joint. 

The exhaust pipe of the engine and the 
valve are so arranged that the valve and 
its seat can be removed together for re- 
grinding without taking down the pips 
thus rendering the valve very accessible 
The rear seat, as will be seen, is slightly 
raised above the front one, giving its 
passengers a better lookout over the heads 
of those in front. 


The Combination ‘‘ Knoxmobile.”’ 

In Fig. 5 is shown one of the latest ve- 
hicles of the Knox Automobile Co., 
Springfield, Mass. As the illustration 
shows, it is intended as a combination ve- 
hicle for two or four passengers, and the 
back and footboard of the front seat may 
be shut together when not in use. The 
motor, which is suspended horizontally 
under the body, has a single cylinder, and 
is rated at 8 HP. Like all of the Knox 
motors, it is cooled by radial grooved pins 
screwed into the wall of the cylinder and 
valve chamber, and a fan at the front end 
of the motor assists the cooling process by 
directing a stream of air upon the cylin- 
der head. The cylinder dimensions are 5 
inches diameter and 7 inches stroke, and 
the manufacturers guarantee a maximum 
speed of 30 miles an hour. The jump 
spark is used with variable lead. Two 


speeds are provided, with planetary gear- 
ing; and there are two brakes. The emer- 
gency brake operates on the rear axle and 
is applied by hand. A pedal operates the 
reverse, and the hand lever below the 
steering bar engages one or the other of 
the two forward speeds. 

The wheel base is 69 inches, the gauge 
54 inches. The tires are 30 inches by 3 
inches. The axles are unconnected by 
reaches, and the long springs, swivelled at 
both ends in the axles, give great flexibil- 
ity. The differential is in the left rear 
hub, and the rear axle is solid from wheel 
to wheel and made of nickel steel. Double 
ball bearings with % inch balls are used 
in all wheels. 





This vehicle, illustrated in Fig. 6, is 
one of a line of seven new models market- 
ed by the National Vehicle Co., Indianap- 
olis, It is designed for a light runabout, 
and has a novel arrangement of spring 
suspension, which can be seen from the 
cut. The motor is geared by single reduc- 
tion to the differential, and it is pivoted 
above the rear axle, with its front end 
suspended from a horizontal rod con- 
necting the front ends and the rear 
springs. A transverse leaf spring under 
the body relieves the rear springs of the 
weight of the motor. The motor, driv- 
ing gears, and differential are carefully 
encased, and the driving gears, which are 
of the herring-bone type, run in oil. The 
battery has 40 cells. 

This vehicle is supplied both with and 
without top. Other vehicles by the same 
manufacturers are a road wagon, a runa- 
bout, and a stanhope; and the only one 
of the last year’s models to be retained is 
the Park Trap. 
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The «Billy Hell’’ Automobile. 

Senator Cocks, of Long Island, evident- 
ly thinks that his district will soon be too 
dangerous to live in, or rather a sort of 
suburban inferno, where existence is 
worse than oblivion, by reason of the lan- 
guage which he used last Thursday in 
urging the passage of his bill limiting the 
speed of automobiles. 

“Why,” said the Quaker Senator, “if a 
man goes out in one of our highways on 
Long Island he will see those automobiles 
go by as if it were a vision of Dante’s 
‘Inferno.’ ‘Red Devils,’ ‘White Ghosts,’ 
‘Blue Phantoms’ and ‘Green Dragons’ are 
the names of some of those machines, and 
now they have put on the market an auto- 
mobile named ‘Billy Hell.’ ”’ 

The laugh which went around the cham- 
ber showed notwithstanding that many of 
the Senators were still unappreciative of 
the dangers of Long Island life.—N. Y. 
Tribune. 
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FIG. 1. THE WHITE STEAM CARRIAGE, 1902 MODEL. FIG. 2 rHE LOCOMOBILE STANHOPE, 1902 MODEL 
































FIG. 3. THE BINNEY & BURNHAM STEAM RUNABOUT. FIG. 4. THY PACKARD GASOLINE SURREY. 























FIG. 5. THE COMBINATION KNOXMOBILE 


FIG. 6. THE “ELECTROBILE,” MODEL SW. 
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**Faulty Steaming.’’ 

The article of the above title, by Dr. 
Paul Norwood, is the first of a series 
which, more extensive than the title sug- 
gests, covers substantially the entire 
range of causes for insufficient power in 
steam carriages. Coming as it does from 
one of much practical experience, it will 
be of great value to steam carriage users 
who wish to get the best results from 
their vehicles and to keep them in com- 
mission as long as possible. Where in- 
sufficient power is not the result of mere 
waste of steam, it is a pretty certain in- 
dication that something is wrong with 
burner, boiler or ergine; and to locate the 
trouble and correct it before it leads—as 
such things always do—to more serious 
failure, should be the first business of the 
vehicle’s owner. 


A Fatality and Some Lessons. 

Occurring when and as it did, the shock- 
ing death of a child under the wheels of 
the “White Ghost,’ lately owned by W. 
K. Vanderbilt, Jr., and now the property 
of Edward R. Thomas, did more than any 
amount of oratory to focus public atten- 
tion on the dangers attending the use of 
such heavy and fast machines in city 
streets. The testimony as to what ac- 
tually occurred was conflicting on three 
points:—as to whether Henry Thies lin- 
gered in the street after the other boys 
had scattered, or got away with them and 
ran back into the street again; as to 
whether, when he first got in front of the 
machine, before the latter swerved to the 
left and he ran in front of it again, he 
did so out of bravado or because he was 
bewildered; and as to what the speed of 
the machine was at the time. 


If the boy got out of the street and then 
ran back, it is difficult to account for his 
action otherwise than by supposing it to 
have been inspired by bravado pure and 
simple, and one can only sympathize with 
Mr. Thomas for having been the innocent 
agent in so deplorable a tragedy. If, on 
the other hand, the boy was dazed and 
remained where he stood, one may at 
least inquire how it happened that the 
machine was traveling so fast, directly 
toward a group seen some time before, 
as to make it a matter of bare seconds 
whether the boys got out of the way in 
time or not. Nothing is said, in the re- 
ports that we have seen, about the dis- 
tance of the machine when the boys first 
heard the horn, nor as to whether or not 
Mr. Thomas had slackened speed on ap- 
proaching them. 


As a coroner’s jury has exonerated Mr. 
Thomas, we may hope that the complete 
testimony covered, these points in the 
right way. Whatever the facts may have 
been in this case, we feel justified in re- 
peating what we have said before, that 
most chauffeurs are entirely too fond of 


driving straight at people in the road, 
depending on their horns and the other 
persons’ agility to save the joke from a 
fatal termination. This abuse, which is 
inexcusable anywhere, and beyond patient 
speech in the city, where the street is 
the only playground which children have, 
will have to be suppressed at any cost, 
and we may be sure it will be. 

On the other hand, the little beggars 
whose delight it is to caper with out- 
spread arms before an approaching auto- 
mobile deserve to be soundly spanked for 
their own good. Legally, the operator is 
usually to blame if they are killed; but 
this will not bring them to life again, and 
if the Thies accident had no other result 
it might well be a warning to parents. 


Ball and Roller Bearings. 

The superior efficiency of ball and roller 
bearings to plain bearings is self-evident 
and has long been known; and yet when 
we come to apply them to automobiles, 
where their peculiar virtues show to espe- 
cial advantage, we hear almost as much 
about their failure as about their success; 
and many a constructor whose anti-fric- 
tion bearings have come to grief is ready 
to pronounce them a delusion and a snare, 
and to warn the heedless against being 
led astray by their deceptive charms. 





And yet in bicycles, in horse vehicles, 
and in many kinds of machinery other 
than automobiles, ball bearings and roller 
bearings have been conspicuously success- 
ful. Why should they not be equally so 
in motor vehicles? Before answering the 
question, let us examine the conditions 
under which these bearings work, and see 
what conclusions may be drawn 


1. In the first place, the balls, rollers, 
cups, cones, and sleeves are hardened. 
For this reason they are practically rigid 
and unyielding. The plain bearing, if it 
should suffer an unusual pressure at a 
particular spot, can usually yield a little; 
the bearing metal will compress or flow 
slightly till the pressure is distributed. 
This will seldom happen with the plain 
bearing, because the pressure is distrib- 
uted over a considerable surface. In the 
anti-friction bearing, however, it is con- 
centrated at the points of contact, and 
balls or sleeves will break before they will 
yield more than the fraction of a thou- 
sandth of an inch. 

2. On account of this rigidity, the balls 
must be accurately spherical and alike in 
size, the limit of error being but a small 
fraction of a thousandth. For the same 
reason, rollers and sleeves must have 
truly cylindrical surfaces, all alike in di- 
ameters within limits equally small. 

3. For the same reason, exact concen- 
tricity of shaft and bearing axes is equally 
essential. Shafts in automobiles can 
rarely bé made as rigid as shafts else- 
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where, and the same is true of the frames 
in which their bearings are carried. 
Therefore, the shafts must be flexibly 
connected, and the bearings must, where 
there is any chance for springing, be made 
self-aligning. This will include practi- 
cally all cases except that of speed-chang- 
ing gears carried together in a cast metal 
frame and flexibly connected to the rest 
of the machinery. 

4. Because the limits of compressibility 
are so small, the balls and rollers should 
be as large as possible instead of as small 
as possible. Each ball or roller in con- 
tact will compress a very little, and bear 
on a surface, not on a point or a line. The 
larger the balls or rollers, the larger 
these pressure-sustaining surfaces will be, 
and they will increase with increasing 
size of balls or rollers more rapidly than 
the numbers of the latter diminish. 

5. Whether balls or rollers, they should 
be kept oiled, and protected from dust and 
water. 

6. If balls, they should be thrown away 
and new ones put in as soon as, or before, 
they show signs of wear. Balls cost but 
little nowadays. 

7. If rollers, they should not be allowed 
to bind, else one end of the rollers may 
run ahead of the other, and their skew- 
wise working will quickly destroy them. 
They should be inspected at proper inter- 
vals and cleaned when necessary. 

Putting these requirements together, we 
see that the case is certainly not a simple 
one. The question for the constructor is: 
is the gain in efficiency worth the added 
cost? Doubtless sometimes it is not, but 
we still believe that the tendency of con- 
struction will be toward forms in which 
the necessary conditions will be met by 
the arrangement of parts rather than by 
their multiplication, and hence will com- 
bine efficiency with simplicity. 


Speed Legislation at Albany. 

As this issue goes to press, the situation 
at Albany as regards automobile legisla- 
tion is considerably mixed. The Cocks 
bill was put through the Senate by what 
looked very like a trick, it being an- 
nounced merely as “an amendment to the 
Penal Code,” instead of by its title, and 
being read by the clerk in such a manner 
that none of those opposing it realized 
what the bill up for passage was. Im- 
mediately after passage it was reconsid- 
ered and amended by reducing the penalty 
to $50 for the first offence, while only the 
second and subsequent offences were 
made misdemeanors. Then it was 
amended by making the speed limit fifteen 
instead of twenty miles; and it will have 
come up for final passage before this issue 
reaches our readers. 

If this bill,or any other with an effective 
penalty clause, is passed making a speed 
above fifteen miles a misdemeanor, it will 
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have no more chance of remaining on the 
statute books than the Doughty law had. 
The penalty should certainly be enforce- 
able; and one might possibly find places 
on country roads—such places, for ex- 
ample, as were found all too p!entifully 
along the painful road of the endurance 
run last September—where speeds greater 
than fifteen miles an hour would be un- 
safe; but on anything like decent roads it 
would be hard to imagine the country 
traffic thick enough to render fifteen miles 
an hour anything but an absurd and te- 
dious crawl. Even the lightest runabout 
will go faster than that, and the modern 
touring carriage—not the racer—will 
touch thirty miles an hour on an open 
road, and can with ease and perfect safety 
to all concerned average twenty to twen- 
ty-five from start to stop, on almost any 
good dry road. Either the fifteen-mile 
limit will not be enforced, or, if it is en- 
forced, the demand for its removal will 
come as surely, and almost as quickly, as 
the demand for the Doughty law’s amend- 
ment. 


The Spring Endurance Runs. 

The Hundred-Mile Endurance Runs 
under the auspices of the L. I. A. C. and 
the A. C. A., announced elsewhere in this 
issue, will command the attention of man- 
ufacturers throughout the Eastern States, 
and, we are sure, of some Western ones as 
well. The rules of the A. C. A. run are 
not yet announced in final form, but those 
of the Long Island run are substantially 
the same as a year ago, except that steam 
vehicles are put in a separate class and 
are allowed to stop at specified points for 
supplies. The omission of this provision 
last year was undoubtedly the main rea- 
son why no steam vehicles started in the 
test; and as the point is liberally covered 
this year taere should be a large repre- 
sentation of these vehicles. 

As will be recalled, the run of last year 
was made on a non-stop basis, the time 
consumed, within limits, not entering into 
consideration, and the marking being 
wholly on the basis of the stops made 
during the run. The marking this year 
will follow the same plan; and it is under- 
stood that the A. C. A. run will be simi- 
larly arranged. Two well-attended runs 
of this sort ought to remove much of the 
bad impression left by the unlimited re- 
pairs of the Rochester run, and both 
events deserve conspicuous success. 





The show to be held in Chicago, March 
ist to 8th, seems, as we go to press, to be 
an assured success. The names of ex- 
hibitors include nearly all of the leading 
manufacturers of automobiles and acces- 
cories, and some new types of vehicles are 
promised. It is to be hoped that the show 
will do much good both in the lessons to 
be learned and in the actual sales made. 
The real exhibitions supported by the 
leading manufacturers cannot fail to in- 


77 
struct the public, and result in good to the 
industry. Rates of fare and one-third 
have been secured, and we hope that all 
interested in the subject, especially thuse 
in the vicinity of Chicago, who are inter- 
ested in the self-propelled vehicle will 
make it a point to be at the show. 


a 
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The Washington Automobile Show. 

As announced in these columns last 
issue, it has been decided to hold a show 
in Washington, the date decided upon for 
holding the exhibition being from April 7 
to 12. It is announced that space has 
already been contracted for a number of 
the leading automobile manufacturers, 
and that the success of the show is as- 
sured. It is stated that although the 
Washington Automobile Dealers’ Associa- 
tion was organized only for the promotion 
of the Show, the matter of making it a 
permanent association has been discussed, 
and a committee appointed to draw up the 
constitution and by-laws. The secretary 
of the association has been directed to 
correspond with the secretaries of other 
automobile dealers’ associations in other 
cities, with a view to forming a national 
association. Among the reasons stated 
for such an organization are: To prevent 
unjust discrimination on the part of man- 
ufacturers, as regards local dealers’ shows, 
to discuss prices for parts and the com- 
missions paid on the sales of vehicles; 
also the co-operation of the local dealers 
in ordering, so that by combining ordérs 
lower express and freight charges could 
be obtained. 
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The Automobile Company of 
America. 

The Automobile Company of America, 
Marion, N. J., was placed in the hands of 
a receiver last month for the purpose of 
adjusting its affairs. The proceedings 
are entirely friendly in their nature, and 
it is expected will lead to a reorganiza- 
tion on a thoroughly sound basis. The 
application for the appointment of a re- 
ceiver was brought at the instance of V. 
Everitt Macy and John H. Flagler, direc- 
tors of the company, and Henry C. Cryder 
was made temporary and later on perma- 
nent receiver. 

The company was organized in 1898 
with a capital stock of $5,000,000. The 
expenses of the company in its experi- 
mental work were extremely heavy, and 
in consequence of this and through reck- 
less expenditures in other directions the 
capital became so much impaired that the 
directors, which are the main creditors, 
decided it would be better to wind up the 
affairs of the old concern and reorganize 
on a new basis. 

The factory is at present in full opera- 
tion, and the work of turning out ma- 
chines for the spring trade wiil not be in- 
terrupted. It is understood that improve- 
ments will be made in the present type of 
vehicles. 

















Club Directory. 


Albany Automobile Club, F. G. Robinson, 
Secy., 422 Broadway, Albany, N. Y. 


Automobile Club of America, S. M. Butler, 
Secy., 753 Fifth Ave., New York. 


Automobile Club of Baltimore, W. W. Don- 
aldson, Secy., 872 Park Ave., Baltimore, Md. 


Automobile Club of Bridgeport, F. W. Bo- 
lande, Secy., 49 Cannon St., Bridgeport, Conn. 


Automobile Club of California, R. R. l1'Hom- 
medieu, Secy., San Francisco, Cal. 


Automobile Club of Cincinnati, R. H. Cox, 
Secy., Cincinnati, O. 


Automobile Club of Columbus, C. M. Chit- 
tenden, Secy., Broad St., Columbus, O. 


Automobile Club of Illinois, M. Scott, Secy., 
1251 Marquette Bldg., Chicago. 


Automobile Club of Maine, Henry M. Jones, 
Secy., Portland, Me. 


Automobile Club of New Jersey, W. J. Stew- 
art, Secy., 8 Central Ave., Newark, N. J. 


Automobile Club of Rochester, Fredk. Sager, 
Secy., G6 East Ave., Rochester, N. Y. 


Automobile Club of Syracuse, Frederick H. 
Elliott, Secy., 515 S. A. & K. Building, Syra- 
cuse, N. Y. 


Automobile Club of Utica, Jas. S. Holmes, 
Jr., Secy., Huron Building, Utica, N. Y. 


Brockton Automobile Club, H. S. Keith, 
Secy., Brockton, Mass. 


Bloomsburg Automobile Club, C. W. Fun- 
ston, Secy., Bloomsburg, Pa. 


Buffalo Automobile Club, Ellicott 
Secy., Lenox Hotel, Buffalo, N. Y. 


Chicago Automobile Club, H. M. Brincker- 
hoff, Secy., Monadnock Block, Chicago. 

Cleveland Automobile Club, Windsor T. 
White, Secy., Cleveland, O. 

Columbia College Automobile Club, Lewis 
Iselin, Secy., Columbia College, N. Y. 


i Dayton Automobile Club, &. Frank Platt. 
Secy., Dayton, O 


Herkimer Automobile Club, W. I. Taber, 
Cor. Secy., Herkimer, N. Y. 

Hudson County Automobile Club, F. Eve- 
land, Secy., Jersey City, N. J. 

Indiana Automobile Club, August Habich, 
Secy., Indianapolis, Ind. 

Iowa Automobile Club, W. B. McNutt, Secy., 
Des Moines, Ia. 

Long Island Automobile Club, L. A. Hop- 
kins, Secy., 1190 Fulton St., Brooklyn. 

Massachusetts Automobile Club, F. L. D. 
Rust, Secy., Boylston St., near Exeter, Boston 

National Capital Automobile Club, W. J. 
Foss, Secy., 819 14th St., N. W., Washington, 
D. C. 


Evans, 


New Bedford Automobile Club, E. G. Wat- 
son, Secy., New Bedford, Mass. 

North Jersey Automobile Club, E. T. Bell, 
Jr., Secy., Paterson, N. J. 

Pennsylvania Automobile Club, H. J. John- 
son, Secy., 1388 N. Broad St., Philadelphia, Pa. 

Philadelphia Automobile Club, Frank C. 
Lewin, Secy., Hotel Flanders, Phila., Pa. 

Princeton University Automobile Club, Chas. 
H. Dugro, Secy., Princeton, N. J. 

Rhode Island Automobile Club, F. A. Fletch- 
er, Secy., 42 So. Water St., Providence. 

San Francisco Automobile Club, B. L. Ryder, 
Secy., San Francisco, Cal. 


St. Louis Automobile Club, John Ring, Secy., 
St. Louis, Mo. 

Springfield Automobile Club, Stephen P. Per- 
kins, Secy., Springfield, Mass. 

Troy Automobile Club, J. S. Thiell, Secy.. 
Troy, N. Y. 


Worcester Automobile Club, H E. Sheiland, 
Secy., Worcester, Mass. 
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The Automobile Club of America. 

The annual banquet is to be held at the 
Waldorf-Astoria on Friday evening, 
March 7th., and a preliminary notice has 
been sent out to the members calling at- 
tention to the event. Invitations have 
been sent an unusually large number of 
distinguished guests, among which are 
M. Jules Cambon, Ambassador of the 
French Republic, and Mr. Wu Ting-Fang, 
Minister of the Chinese Empire, both of 
whom are enthusiastic au‘omobilists; and 
also to the Governors of New York, New 
Jersey and Massachusetts, Mayor Low, of 
New York; General Nelson A. Miles, Sen- 
ator Depew, Senator Platt, Thomas B. 
Reed, William C. Whitney, General Avery 
D. Andrews, Samuel L. Clemens (Mark 
Twain), Frederick Nixon, Speaker of the 
Assembly; Jacob A. Cantor, President 
Manhattan Borough; Assemblyman Allds, 
Simeon Ford, Edward A. Bond, State En- 
gineer; and Henry I. Budd, Commissioner 
of Highways of N. J.; Thomas A. Edison, 
Martin Dodge, Director Office of Public 
Road Inquiries. 


The banquet committee consis.s of J. M. 
Hill, Chairman, Samuel H. Valentine, 
Captain Homer W. Hedge, J. C. McCoy, 
Bradford B. McGregor, Henry K. Brown- 
ing and A. H. Whiting. 

The club has been doing much excellent 
work in promoting good roads, and the 
progress of the movement in this and 
other states will be one of the important 
topics at the banquet. Speeches will be 
made by some of those who have been 
prominently identified with the move- 
ment. 

The rules for the one hundred mile en- 
durance contest, which is to be run under 
the auspices of the A..C. A. on May 30th, 
to Bridgeport and return, was considered 
at a recent meeting of the technical com- 
mittee. These rules, it is expected, will 
be ready very soon. One important fea- 
ture already decided upon is that steam 
vehicles will have but three authorized 
stops instead of four, which the Long Isl- 
and Automobile Club has decided upon in 
its contest. It has also been decided that 
there will be three classes for eec‘ric 
vehicles, the first to go the whole journey 
without a stop, the second to make the 
run with but one stop, and the third class 
to be allowed two stops. 

The A.C.A. has issued its Year Book for 
1902. It is larger in size than the pre- 
vious issue, and is bound in board covers, 
with corners and back in white cloth, 
making altogether a handsome appear- 
ance. The book contains 75 pages of 
printed matter, which includes the names 
of officers and committees, the certificate 
of incorporation and constitution, 
laws, duties of members, 


by- 
racing rules, 
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anda list of the honorary and active mem- 
bers. A list also is given of foreign auto- 
mobile clubs and associations, together 
with the highway laws of the states of 
N. Y., Connecticut, New Jersey and Mas- 
sachusetts. The text of the bill covering 
gasoline automobiles on ferries is also 
given. 

The following resolutions were adopted 
by the Board of Governors of the Automo- 
bile Club of America on February 11th: 

“WHEREAS, the club’s efforts to form 
an affiliation with other clubs in this 
country has not met with a sufficiently 
cordial acceptance, and 

“WHEREAS, it has met with very con- 
siderable opposition by a number of lead- 
ing clubs, 

“IT IS THEREFORE RESOLVED that 
the affiliation as proposed be abandoned, 
and the President is instructed to cancel 
theagreements made with those clubs who 
have already signed, by giving them three 
month’s notice, or to cancel them at once 
by mutual consent. 

“RESOLVED, that this club suggest to 
the Clubs who have refused affiliation 
(namely, the Automobile Clubs of Chi- 
cago, Massachusetts, Long Island, Rhode 
Island, Philadelphia and Worcester), that 
they, with ourselves, call a convention of 
two delegates from each club, to be held 
in Chicago during the month of March, 
that convention to organize a National 
Association.” 


The Long Island Automobile Club. 

As already announced, the one hundred 
mile endurance run under the auspices of 
the Long Island Automobile Club will 
take place April 26th. The rules govern- 
ing the contest which have been decided 
upon are practically the same as last year, 
and published in THE AUTOMOBILE for 
March, 1901. The motive power, as in 
the previous race, will be divided into 
classes. The maximum speed limit is 15 
miles an hour, and the full course must 
be covered within 1244 hours. The con- 
testants are to be judged solely on the 
duration of stops, regardless of the cause. 
An entrance fee of $10.00 must accompany 
each entry. The entries must be con- 
fined to self-propelled vehicles, that can 
carry at least two passengers seated side 
by side, and every vehicle must carry its 
full company of passengers. The vehicles 
will be divided into five classes, as fol- 
lows: 

Class A—Steam, all powers and weights. 

Class B—Klectric, all powers and 
weights. 

Class C—Gasoline, under 1,000 pounds. 

Class D—Gasoline, between 1,000 pounds 
and 2,000 pounds. 

Class E—Gasoline, over 2,000 pounds. 
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Gasoline consumption tests will be open 
to Classes A, C, D and E. A certificate 
will be awarded to the winner in each 
class. All vehicles will be assumed to 
have started with full tanks, and at the 
finish of contest will line up in the order 
of finish, and will await the measurement 
of gasoline consumption. This rule will 
be strictly enforced under penalty of dis- 
qualification. The official measurer will 
carefully measure and pour into the tank 
sufficient gasoline to fill same. Any fuel 
that may have been added on the road 
will be added to this amount, and the re- 
sult will give the fuel consumption. Time 
will not be charged against a vehicle for 
stops made in compliance with the re- 
quirements of personal or public safety. 
Stops in the steam vehicle class for fuel 
and water at the official stations will not 
be penalized. These stations will be four 
in number, and about 20 miles apart. For 
entry blanks and other information, appli- 
cations should be made to A. R. Parding- 
ton, P. O. Box 242, Brooklyn, N. Y. 

At the meeting of the club Feb 12, C. J. 
Field gave a talk on the “European Types 
of Gasoline Machines;” Feb. 26, H. Ward 
Leonard gave a talk on “What a Light 
Touring Car Should Be.” Lectures and 
entertainments for the future are an- 
nounced as follows: March 12, “Flash- 
Type Steam Automobiles,” by Rollin H. 
White, Cleveland, O.; March 26, “Stag;” 
April 9, “Single Cy.inder Horizontal-Type 
Gasoline Machines;” April 23, “Electric 
Troubles with Gasoline Machines,” by 
Hiram Percy Maxim; April 25, “Informal 
Smoker,” at which H. B. Fullerton will 
tell of the “One Hundred Mile Endurance 
Run,’ which takes place on the following 
day. 


The Automobile Club of Illinois. 

The Automobile Club of Illinois has 
been incorporated, and its constitution 
states that it was organized ‘for the en- 
couragement and development in this 
state of better conditions for owners, 
venders and builders of motor vehicles, 
and for affording them its support in the 
protection and defense of their rights 
whenever menaced. The club shall watch 
the progress of automobilism and estab- 
lish reciprocal relations with similar in- 
stitutions in other states.” Twenty auto- 
mobile owners joined in the petition for a 
state charter. No initiation fee will be 
accepted until the first one hundred mem- 
bers have been enrolled. At present the 
office of the club is at 1251 Marquette 
Bldg., Chicago, and M. Scoit is secretary. 


The Brockton Automobile Club. 

The Brockton Automobile Club, Brock- 
ton, Mass., was organized on Feb. 7th at 
the offices of W. H. Marble, 52 High St 
Seven owners of automobiles enrolled 
themselves and a membership of fourteen 
has been pledged. A constitution ani »y- 
laws were adopted and the following of- 
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ficers elected: Dr. F. E. Constans, presi- 
dent; W. H. Marble, vice-president; H. P. 
Norton, treasurer; Harry Keith, secretary. 


The American Motor League. 

The following notice was sent out last 
month by the president, Chas. E. Duryea: 
“You are hereby notified that the annual 
meeting of the American Motor League 
will be held at Chicago, on Thursday, 
March 6th, at 10 a. m., at a place to be 
designated later.” 

Mr. Duryea writes that the organization 
is meeting with much encouragement, 
that the need for an organizat'on of users 
tolook after the interests of the individual 
user has already been plainly felt, and 
concerted action will make this organiza- 
tion strong enough to be of great value to 
all interested. 


The Automobile Club of America has 
voted to donate annually a gold medal 
to the police officer who exhibits the 
greatest bravery and risk to himself in 
stopping a runaway horse in the city of 
Greater New York. 


A Lecture on the Storage Battery. 


On the evening of Feb. 11th the mem- 
bers of the Automobile Club of America 
listened to a lecture on the storage bat- 
tery by Prof. Samuel Sheldon, of the 
Brooklyn Polytechnic Institute. The lec- 
ture was illustrated by lantern slides and 
chemical demonstrations, some of the 
latter being arranged for lantern projec- 
tion on the screen. In the course of his 
remarks, Prof. Sheldon took occasion to 
define the term electrolyte. Electrolytes, 
he said, are electrical conductors which 
are distinguished from ordinary conduc- 
tors in three particulars. With a few ex- 
ceptions their resistance decreases with 
increase of temperature, instead of con- 
versely, as in the case with ordinary con- 
ductors; most electrolytes are liquid at 
ordinary temperature; and they are de- 
composed by the passage of a current. 
Perfectly pure water is not a conductor of 
electricity, nor is perfectly pure acii, but 
a solution of sulphuric acid in water isa 
conductor; and the same is true of many 
other solutions of salts and acids in 
water. When an electrolyte is decom- 
posed by a current, the molecules are 
separated, and some are liberated at one 
electrode and the others at the other 
electrode, as, for instance, the oxygen 
and hydrogen of water, which are liber- 
ated each at its own electrode. 

Touching on the part played by zinc 
sulphate in the storage battery, the speak- 
er said that, while some uncertainty ex- 
isted as to the exact nature and sequence 
of the chemical reactions, still it was 
probable that in the formation or charg- 
ing of the cell the lead peroxide was in- 
directly produced, lead sulphate being 
first formed and this changing later into 
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peroxide. A certain lapse of time in the 
charging process appeared to be necessary 
for this change to take place. 

The zinc-lead accumulator was briefly 
mentioned, and its chief fault stated to 
be the fact that the zine deposited from 
the electrolyte during charge is of arbo- 
rescent formation and of little strength, 
so that it readily drops to the bottom of 
the cell and causes short circuits. Again, 
the electrolyte becomes denser during dis- 
charge, and the denser portion sinks to 
the bottom and causes unequal distribu- 
tion of current and consequently of the 
following charge. 

Before introducing Prof. Sheldon, Pres- 
ident Shattuck, who presided, spoke of 
the work of the Good Roads Convention at 
Albany, and said that he thought that 
hereafter from 500 to 600 miles of good 
roads would probably be built in New 
York state each year, instead of 100 to 
150 miles. He referred also to the legis- 
lative situation at Albany, and to the 
Cocks bill in its then form. Although he 
had endeavored to have a more liberal 
bill substituted, he felt bound to add that 
a number of members of the club were in 
the habit of driving on Long Island at 
forty miles an hour or thereabouts, keep- 
ing the middle of the road and blowing 
their horns. This, he said, was the orig- 
inal cause of the present legislation, and 
he wished that some of the _ scorchers 
could have been at Albany to hear what 
the Long Islanders had to say on the 
subject. 

ooo | 

At the last meeting of the Long Island 
Automobile Club, it was voted to unite 
with various other clubs of the country 
in calling a convention to be held in Chi- 
cago the early part of March to consider 
the formation of a national association of 
automobile clubs. The president of the 
club, Mr. Wm. Wallace Grant, and Mr. A. 
R. Pardington, a member of the board of 
governors, were chosen to represent the 
club. Messrs. L. R. Adams, former presi- 
dent, and F. G. Webb, treasurer, were 
named as alternates. 


" 
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The International Motor Car Co., To- 
ledo, Ohio, will make an extensive ex- 
hibit at the Chicago show, March Ist to 
8th. This company, which was formerly 
the automobile department of the Ameri- 
can Bicycle Co., still manufactures its 
steam vehicles at Toledo, Ohio, and its 
electric vehicles at Indianapolis, Indiana. 
Each division of the company will have a 
complete line of vehicles on exhibition. 
The Waverley Department announces that 
it will exhibit an entirely new line of 
vehicles, and the Toledo Department will 
have an exhibition of its standard Model 
A “Toledo” steam carriage; also have a 
Model A with phaeton top and a surrey of 
improved design. The “Toledo Jr.” will 
also be on exhibition, and it is announced 
that a new model dos-a-dos will be ex- 
hibited for the first time. 
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The Schaudel Gasoline Carria;e. 
The vehicle illustrated in the cuts here- 
with, which are taken from ‘‘La Locomo- 


tion,” is the production of a newcomer 


in the automobile field, the firm of Schau- 
del & Co., firearm manufacturers, Bor- 
deaux. It made its first public appear- 
ance in Paris at the automobile show last 
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pipe back to the tank. The transmission 
gear, which gives three forward speeds 
and one reverse, is arranged to balance 
the weight of the flywheel. It is shown 
in detail in Fig. 2. It comprises in ef- 
fect, besides the motor shaft, three others, 
and a hollow shaft which carries the fe- 
male clutch cone H and the sprocket 
pinion G. The motor shaft proper, 1, ex- 


is shown in the cut, and when running 
on the high speed, these lower speed gears 
are out of mesh with the gears on shaft 1, 
though the shaft 2 is, of course, always 
turning. For the first or lowest speed 
the gears C’ and F’, which move together, 
are shifted to the left till F’ meshes with 
and drives E’, the larger of two gears fast 
on the secondary shaft 1. For the second 




















FIG. 1. THE SCHAUDEL GASOLINE 


December, where it created something 
akin to a sensation. To students of the 
gasoline vehicle the reason for this will 
be apparent on an inspection of the illus- 
trations. The leading feature of the 
vehicle is the simplicity of its arrange- 
ment, the inventor having succeeded in 
grouping the motor, tanks, vaporizers and 
speed changing gears together so that 
they form almost a sing:e unit, doing 
away with the multiplicity of gasoline, 
gas and water piping, and with the de- 
tached gear box and its puzzling problems 
in shaft alignment. All this has been ac- 
complished, without overloading’ the 
front wheels, by the simple expedient of 
a compromise between the vertical and 
horizontal motor positions, by which the 
motor is shifted back a little and hung 
under the footboard, making the cylinder 
heads directly adjacent to the tanks, while 
at the same time the crank shaft is not 
too far from the rear axle for direct chain 
drive. 

Referring to the illustrations, the motor, 
which turns normally at 1,000 R. P. M., is 
seen to have two cylinders, with the pis- 
tons working either together or on oppo- 
site cranks. Access to the crank case is 
gained by removing the flat cover on top, 
which exposes the crank ends of the con- 
necting rods and also the speed-changing 
gears. The vaporizer is attached directly 
to the side of one cylinder, and the mix- 
ture passes from one bell, a, over the inlet 
valve, to the other through apertures in 
their sides. Both bells are he'd down by 
a common tie or strap released by loosen- 
ing a nut. The exhaust valves are worked 
through the bell cranks V and tappets X 
by push rods T T from the double cam on 
the shaft 2. The pump is driven by fric- 
tion from the flywheel, and the water 
from the cylinder head goes by a short 


CARRIAGE. FIG. 2. 


tends only as far as the pinion A’, driving 
by 2 to 1 reduction the shaft 2. The shaft 
beyond A', though likewise lettered 1, is 
really separate and is connected to the 








TH CARRIAGE STRIPPED. 


speed, C’ is made to mesh with D’. For 
the reverse, the double pinion G’ and H’ 
on shaft 3 is shifted to the left till it 
meshes with both F’ and E’. The exterior 
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FIG. 3. THE MOTOR AND 


crank shaft for the high speed by the claw 
clutch, 1, sliding on a squared portion of 
this shaft. The two lower speeds and re- 
verse are obtained by' sliding gears on 
shafts 2 and 3, the former of which shafts 
thus serves the dual purpose of cam and 
gear shaft. In the neutral position, which 





TRANSMISSION GEARS. 


of the cone clutch H is formed into a 
brake drum, on which a large band brake 
acts. The spring of the cone clutch may 
be tightened by screws and nuts at the 
outer end of the shaft. 

From the sprocket pinion the transmis- 
sion is directly to the rear axle. 








The De Dion Exhaust Valve Regu. 
lator. 

A description of this regulator, which 
has been in successful use on the De Dion- 
Bouton motors for the last year or two, 
was lately published in La Locomotion, 
from whichthe accompanying illustrations 
are taken. The purpose of this mechan- 
ism, as is well known, is to restrict in- 
directly the amount of fresh mixture 
drawn in by permitting less than a cylin- 
derful of the burnt gases from the pre- 
ceding impulse to escape. In working out 
this point, two objects have been kept in 
view, namely, to open the exhaust-valve 
at the same time for all positions of the 
regulator, while the lift of the valve and 
its time of closing are varied according to 
the speed and power desired. Thus, to 
run the motor slowly, the valve is but 
slightly lifted and is made to close before 
the completion of the exhaust stroke, thus 
entrapping some of the burnt gases to 
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received little attention in this country, 
it is not certain that it is inferior as a 
system to the more familiar method of 
The com- 


throttling the fresh charge. 
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this is not very much worse than to at- 
tenuate the same mixture so that it gets 
but a fraction of the compression that it 
ought to have. In reality, it is hardly 








FIG. 4. THE MOTOR IN SECTION. , ’ 




















FIG. 5. TRANSMISSION GEARS IN CASE 


take the place of fresh mixture. How this 
is accomplished will be understood from 
an inspection of the diagrams. 

In the latter, A is a rocking arm, whose 
motion is limited by the pin b; B is the 
oscillating arm carrying at its end the 
roller E. C is the exhaust valve stem or 
push rod actuating the latter, and D is 
the cam, which rotates from right to left. 
With A in the position shown in Figs. 1 
to 3, the valve lift is at a maximum; in 
Figs. 4 to 6 it opens one-half, or a little 
more, and in Fig. 9 the high part of the 
cam barely touches the roller without lift- 
ing it. That the valve will open at the 
same time for any position of A is ap- 
parent from Figs. 1 and 7, since rocking 
A simply shifts the roller to the right or 
left along the tangent line mn, and any 
rotation of the cam beyond this point will 
lift the valve. The height of the valve’s 
lift will vary according to whether the 
roller is, as in Fig. 1, nearly directly in 
line between D and C, or whether it is 
shifted to the right so that it is no longer 
tangent to the circular portion of the cam. 
For the same reason the valve will close 
earlier when the roller is thus shifted; 
and this is clearly shown in Fig. 8, which 
shows the cam positions at which the 
valve closes for the several positions of 
the roller. 

Although governing by the exhaust has 


pression is always at its maximum, and if 
the mixture is at a disadvantage in being 
diluted by the products of combustion, 


probable that the comming:ing is any- 
where near complete, since the burnt 
gases will naturally follow the piston in 
its downward course, the fresh gases 
being drawn in above them. 


——__ —_@——_ — — 


A Winter Run. 

Mr. R. C. Read, Attleboro, Mass., pur- 
chased an Oldsmobile Feb. 14, of the 
Boston agents, H. B. Shattuck & Sons, 
and, accompanied by Mr. John L. Snow 
as instructor, ran the carriage home. The 
average speed made was 1514 miles per 
hour, the distance being over 50 miles, 
which, considering the condition of the 
weather and roads, was a very satisfac- 
tory performance. 





FIGS. 4 TO 6. MEDIUM VALE OPENING. 





FIG. 7. THE POINTS FIG. 8 


OF VALVE OPENING. 


OF VALVE CLOSING. 


THE POINTS FIG. 9. VALVE OPENING 
REDUCED T) ZERO. 








Correspondence. 

Space will be gree on this page to letters concern- 

ing the Automobile, its operation or construction, to 

accounts of tours or runs, routes of travel, — 

roads, etc. When requested by correspondents 

their names will not be published, but must always 
ve given in the communication to the Editor. 


Not the Same Compound. 
Editor THE AUTOMOBILE: 

In your last issue you published a letter 
from S. W. Rushmore, who therein states 
that he had used a “tire balm” described 
as being “about the same” as my formu- 
lae, and that on a certain occasion the 
tire containing this substance burst, ruin- 
ing his wife’s new dress. 

For the good of the wheeling world at 
large, I to correct the impression 
which any reader of inexperience in these 
matters might form from this criticism 
of my compound. 

In the first place, my formulae were not 
published until the January number of 
this journal, and it is manifestly impos- 
sible for Mr. Rushmore to have followed 
my method, and a trial of anything “about 
the same” is not sufficient upon which to 
base a criticism of my plan. 

I have not the slightest doubt that Mr. 
Rushmore’s “about the same” contained 
a large percentage of molasses. In fact, 
if he had used the thinnest of the com- 
pounds given in my article on the sub- 
ject, it would have been a physical im- 
possibility for it to have been spurted 
upon any lady’s new dress. Besides, if 
Mr. Rushmore will again refer to my 
article, he will note that for the heavier 
tires the compound should have been made 
with a much larger percentage of glue 
than is that for the small tires. I under- 
stand that he uses four-inch tires, and for 
those of that size I ‘“‘prescribed” the No. 3 
formula, which contains two troy pounds 
of glue to two and a half pints of molasses. 
In this proportion the mixture is a solid 
but elastic body and at no natural temper- 
ature will it pour or run. 
through the 
alone, and 


wish 


I have been all 
with molasses 
which there was 
had a vulcanized tire 
mixture burst at the 
point of the patch, and I may say in pass- 
ing that, in revulcanizing this tire a little 
hot water removed all the compound with 
no trouble whatever. 

I am sure that Mr. Rushmore wants to 
know all about the “helps” in running 
his carriage, and I want to say to him that 
if he passes this matter without giving the 
proper compound a trial, he is missing the 
greatest thing in tire lore that has ap- 
peared in any paper since pneumatic tires 
and punctures came into being. There 
can be no excuse for injecting too soft a 
mixture. With two substances a 
third can be made which in density will 
range all the way from a liquid to a solid 
of almost flinty hardness, depending upon 
the proportions of each ingredient. If any 
doubt exists as to having chosen the 
proper proportions, it is an easy matter 


experience 
mixtures in 
too little of glue; 


containing such 


these 
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to allow some of the compound to cool 
before theinjectionis made; and if thought 
too soft, some glue can be added; if too 
hard, add molasses. What could be sim- 
pler? If you wish simply to coat over the 
internal surface of your tire it is quite 
permissible to use the heavy compound, 
but it will insure a more perfect job if you 
will heat the tire before injecting. This 
can be done by pouring a large quantity 
of hot water over it. Since I have used the 
formulae given, I have not had to do any 
tire repairing on those treated as de- 
scribed. In my earlier experience I used 
too little of the mixture, and too much 
molasses, and failed to observe a number 
of essentials to success; but I now know 
that anyone, with the knowledge given in 
my article, can bid adieu to puncture 
troubles. There are just two reasons that 
prevented me from going into the busi- 
ness of making medium weight tires and 
filling them with this compound: one was 
that I am satisfied with my present call- 
ing; the other, that, as anyone can do this 
work perfectly, I would soon be without a 
business, for I predict that when this 
method becomes generally known the 
stock in tire manufacturing companies 
will take a noticeable drop, and puncture 
plugs will go up (so few will be sold). 
Not for $100 would I promise to abandon 
the use of this compound. 
Paul Norwood, M. D. 
Ansonia, Conn., Feb. 11. 


More Suggestions for a Touring Auto. 
Editor THE AUTOMOBILE: 

I think that the article, entitled “New 
Requirements for a Touring Automobile,” 
is a very sensible article, but I should 
like to make some more suggestions. 

First, the frame of the automobile ought 
to be raised higher, so when riding over 
a road with deep ruts, the machinery will 
not hit the ground, or stones in the road. 

Second, gasoline ignites at a much 
lower temperature and is more explosive 
than kerosene, though both are petroleum 
products, therefore, I think kerosene 
ought to be used in place of gasoline in 
gasoline automobiles, and for fuel in 
steam automobiles in place of the gasoline 
now used. 

Third, why don’t they use the steam 
turbine engine in steam automobiles in 
place of the complicated and cumbersome 
steam engine now used? The steam tur- 
bine engine when it is improved will be 
an ideal power. This engine was de- 
scribed in the “Scientific American” two 
or three months ago. 

Fourth, would a fifth wheel work well 
if a road had deep ruts on the sides and 
was higher in the middle? It would be 
cumbersome. 

Fifth, I think that the present wheel 
stearing gear when it is strengthened and 
made less likely to get out of order easily, 
will be used universally. 

Sixth, the Punctnot tire described in tie 


December number of this magazine, page 
302, I think is the best tire made for auto- 
mobiles. 

Seventh, I think that all automobiles 
ought to be made so one can carry a 
trunk or other baggage, and to use three 
large lamps in front. 

Ferdinand W. Hayley, 
West Coacord, N. H. 


Feb 20. 


A Question of Pronunciation. 
Editor THE AUTOMOBILE: 

I presume the question of how the 
word automobile should be pronounced 
has come up and been settled before this. 
As I have had some controversy over it 
lately, will you kindly state what you cu':- 
sider the correct pronunciation? 

G. D. c 

Brooklyn, Feb. 7th. 

[The word “automobile,” in both Eng- 
lish and French was originally an ad- 
jective pure and simple, meaning “self- 
propelling,” as, for instance, the automo- 
bile torpedo. The adjective meaning of the 
word is the only one which has thus far 
found its way into the English dictiona- 
ries, and when used in this sense, its pro- 
nunciationis given in the Century Diction- 
ary as automd6bile, with the last syllable 
as in “ethyl.” The French word, in what- 
ever sense used, has no predominant ac- 
cent on any syllable, and the i is sounded 
like our long e. To Anglo-Saxon ears, 
accustomed to the penultimate accent, it 
sounds like “automobeel,” with the accent 
on the last syllable, and this is the form 
it naturally takes on Anglo-Saxon lips. 
Originally an adjective, with the word 
roiture (carriage) added to designate the 
motor vehicle, the noun was eventually 
dropped and the adjective ‘‘automobile” 
itself used as a substantive. It is this 
French substantive which has _ been 
adopted into our language in the special 
sense of “self-propelled road vehicle,” 
and it seems most logical to retain for it 
as nearly as possible the French pronun- 
ciation.—Ed.] 

‘sae Se. Se ee 
The American Darracq Automobile 
Co. 

The American Darracq Automobile Co. 
was incorporated last month with a capi- 
tal stock of $100,000. C. L. Auger is presi- 
dent; Robt. Gaede, vice-president, and 
Chas. D. Cooke, secretary and treasurer, 
all of whom are residents of Paterson, 
N. J. The offices of the company are at 
652 Hudson street, New York City. The 
company has secured the exclusive agency 
in this country for the Darracq gasoline 
vehicle, and has opened in connection 
with its offices a depot for the exhibition, 
sale and repair of these machines. Messrs. 
Cooke & Auger, on their recent trip 
abroad, arranged details and made con- 
tracts for weekly shipments of vehicles, 
an order for one hundred machines hav- 
ing been placed, a large number of which 
have already been sold. 








A Western Auto Tour. 

Messrs. C. E. DeLong, Hot Springs, 
Ark., and J. E. Saulles, Toledo, Ohio, who 
started on a long trip in a “Toledo” steam 
earriage from Toledo the day before 
Christmas, reached Little Rock, Ark., 
Feb. 6th. They were compelled to take 
the train from Memphis to Hot Springs 
on account of the heavy which 
flooded the Mississippi bottoms and made 
the roads They left Little 
Rock Feb. 10th, and proceeded on their 
way by automobile. 


rains 


impassable. 
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General Alger’s New Winton, 
The Winton Motor Carriage Co. will ex- 
hibit at the Detroit show a car which has 
been sold to General Russell A. Alger, ex- 
Secretary of War, to whom it will be de- 





GENERAL 
livered when the show closes. It is the 
regular standard 15-HP. touring car with 
tonneau body, of the style shown in the 
accompanying illustration. 

ae a aoe 
The Milford Automobile Coat. 
This useful 
trade by the 
made from 


garment is manufactured for the 
Milford Co., Milford, Mass. It is 


French imported leathers, bark tan- 





THE 


MILFORD COAT. 

ned and oil filled. It has three outside pockets, 
a S\%-inch collar, and neck and wrist straps, as 
shown in the cut. It is lined with fancy plaid 


ALGER’'S 
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flannel or prime drab corduroy. It is both wind, 
dust and rain proof, and the manufacturers war- 
rant it not to crack or peel, and to remain always 
soft and pliable. 
a gentleman’s 
kid, very 
vests, 


The same manufacturers make 
calfskin and 
leather 


automobile coat in 
soft, in black 
black, olive and russet, lined with fancy 
The latter are made re- 
versible, with pockets inside and outside. Thos 
H. Doane, 211-213 Madison St., Chicago, is the 
western agent. 


and colors; also 


plaid or ooze leather. 


selling 
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The Salamandrine Water-Tube Carriage 
Boiler. 


This boiler, which is made by the Salamandrine 
Boiler Co., 220 Broadway, New York, is claimed 
to be proof against ‘‘burning out”’ 
leaking when allowed to boil dry. 


in the sense of 

As the illus- 
of helical 
coils of tubing, their top and bottom ends being 
connected into the top and bottom 
ends of the central stand-pipe, and a large helix 


tration shows, it consists of a series 


respectively 
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of tubing surrounding the whole By its con- 
struction it is non-explosive and will raise steam 
very rapidly. The boiler is made in three sizes, 
of 6 HP., 10 HP. and 25 HP. The smallest size, 
for ordinary carriages, is 18 inches in diameter 
over all, including outside asbestos covering, and 
20% inches in height. 

In a public test of this boiler a few weeks ago, 
before the representatives of the trade press and 
a steam pressure 


steam-vehicle manufacturers, 


of 220 pounds was raised from cold water in 2 
15 secs. from the lighting of the torch 


mins The 





saison, ; 
THE SALAMANDRINE BOILER. 


water supply was then shut off and the water in 
the tubes boiled When the lower tubes 
were red hot, a supply of cold water was pump- 
ed into the boiler with no apparent injury to the 
latter, nothing happening except some hammer- 
ing as the steam within was suddenly condensed. 
An automatic regulator attached to the boiler was 
then given a test, it shutting off the feed water 
when the normal level was reached, and 
by passing the feed into a waste pipe, which, in 
the carriage, would lead back to the tank. 


away 


water 
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The Holtzer-Cabot Ignition Dynamo. 


In view of the demand for an ignition dynamo 
of greater capacity for a given weight than is 
possible with the using permanent 
field magnets, the Holtzer-Cabot Electric Co., of 
Boston, Mass., has put on the market the dy- 
namo shown in the accompanying cut. It isclaimed 


‘““magneto”’ 


for this dynamo that it does not require a spark 
coil, and that its output, above 1,000 R. P. M., is 
independent of its speed; this feature being pre 
sumably due to the field 
supersaturated at the 
The makers state that this machine may 
be run at 2,500 R. P. M 
ing out, which makes it 
the flywheel of the 
or friction pulley 
The field 
and the 


magnets being propor 
tioned as to be speed 
named. 
without danger of burn 
feasible to drive it from 
engine by an ordinary belt 
soft steel 
carefully 


core is a solid casting of 
the drum 
double 


shaft is of 


armature is of type 
silk 


high-grade 


wound with covered 


The 


laminated and 


magnet wire steel 


and the bearing sleeves are of phosphor bronze 





THE HOLTZER-CABOT IGNITivxN DYNAMO 


The brush holders and commutator are large and 
heavy, while the brushes are of a special compos- 
ite structure combining the substantial qualities 
of carbon with the higher conductivity of the 
copper. 

Mechanically, the dynamo is carefully 
structed, and is rendered impervious to dust and 
moisture by a shield which fits over 
the commutator and brushes. The shield is read- 
ily removable for inspection; and the body of the 
machine is so mounted on a hinged base that a 
wide range of adjustment may be affected with- 
out using sliding contacts or clamping nuts. 

The machine weighs about 19 pounds and is 
stated to have a maximum continuous output of 
DO watts. 


con- 


protective 


- 2 a 
The **Amco’’ Pocket Gasoline Tester. 


A convenient and inexpensive gasoline gauge is 
put on the market by the Apfel-Murdoch Co., 82 





Lake St., Chicago, and is illustrated in the ac- 
THE “AMCO” GASOLINE TESTER 
companying cut It consists of a graduated 


hydrometer of special design, enclosed in a glass 
tube, and protected from breakage and dropping 
by a wire-retaining frame, which insures perfect 
freedom of action to the hydrometer, while at the 
same time fully protecting it To 
fills the tube with gasoline until the hydrometer 
floats, when the density may be read by the posi- 
tion of the water line on the graduated scale on 
the instrument's stem 


use it, one 


The entire instrument is enclosed in a wood 
case, about 7 inches long by 1% inches in dia- 
meter. 
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The E. R. Thomas Co.’s New Factory. 


The E. R. Thomas Motor Co. has purchased a 
tract of ground located near the Niagara River, in 
the city of Buffalo, N. Y., which a large 
factory is being erected and which is now near 


upon 


completion The factory, when completed, will 
be used for the manufacture of automobile and 
bicycle motors, to which will be added shortly 


launch motors. It is claimed to be the first fac- 
tory in America built wholly for the construction 
of automobile motors for the trade. 

The building is two stories, 155 feet by 120 feet, 
pressed brick, and iron. 
Special attention has been given to lighting and 
ventilation. It Niagara St. and suf- 
ficient space is left in front for a lawn which will 
with and vines. Sanitary 
features will receive special consideration, and it 
is proposed to furnish light refresh- 
ments to employes at a nominal cost. The prem- 
ises will be lighted with electricity and a gas en- 


and is made of stone, 


fronts on 


be decorated flowers 


coffee and 


gine will furnish the power. The company states 
that the factory is to be equipped with the most 
modern construction of mo- 
mufflers, carbureters, 
spark plugs, and other accessories necessary for 
construction. On 
located the offices, tool 
machine shop, electric grinding machines 
for cylinders and piston rings, drill room, power 
room, motor assembling, etc. In the rear of the 


main building are located the nickeling, brazing, 
enameling, testing, and the aluminum, brass and 
iron foundries. The automobile and bicycle as- 
sembling, paint, and carriage shops are located 
on the upper floor. 

Five styles of high and medium speed motors 
for automobiles ranging from 3% to 6 HP. and 
two styles of bicycle motors from 1% to 2% HP. 
will be manufactured. 


machinery for the 


tors, transmission gears, 


accurate and interchangeable 


the lower floor will be 


room, 


- — oo 
A Strong Wheel. 


The accompanying illustration shows one of a 


set of unusually substantial wheels made by 





Phineas 
truck 
Hoboken, N. J 
inch tread. 
with 7-inch solid rubber tires. 


Jones & Co., 
built by the 


of Newark, N. J., for a 
Fischer Motor Vehicle Co., 
It has 3%-inch spokes and 6- 
It is proposed to equip these wheels 


—+ 





A new and valuable wrinkle in a'r- 
cooled motor construction is that adopted 
by the Hopson & Chapin Mfg. Co., New 
London, Conn. The cooling ribs are cast 
separately and malleablized, and are then 
set in the mould in which the body of the 
cylinder is cast. In this way they can be 
made much wider and thinner than would 
be possible if they were cast integral with 
the cylinders; and being of malleable iron 
they are free from breakage. 
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Business News. 





The Winton Motor Carriage Co., Cleveland, has 
opened a branch office at 1319 Arch St., Philadel- 
phia, where it has a salesroom and complete re- 
pair department. 

Apperson Bros., Kokomo, Ind., have just issued 
a technical description in pamphlet form of their 
new touring cars which they are just ready to put 
on the market. 

The Steamobile Company of America, Keene, 
N. H., has established a store in Washington, D. 
Cc. 8S. W. Wells, son of E, P. Wells, the president 
of the company, is in charge. 

Potter's Automobile Storage & Repair Depot, 
240 16th St., Denver, Colo., has secured the 
agency for the state of Colorado for the ‘‘Gas- 
mobile’’ and the Baker Electric. 

The Fredonia Mfg. Co., Youngstown, Ohio, has 
increased its capital stock from $50,000 to $250,- 
000, and will manufacture a gasoline automobile 
to be known as the ‘‘Fredonia.”’ 

The Buffalo Electric Carriage Co., Buffalo, has 
just issued a pamphlet illustrating and describ- 
ing its different styles of electric vehicles, includ- 
ing its stanhope and golf brake. 

The Pratt & Whitney Co., Hartford, Conn., has 
issued new and very complete catalogues of small 
tools and machine tools, and also a revised list 
of second-hand machinery on hand. 


The Safety Steam Automobile Co. has removed 
its offices from 45 Kilby St., Boston, to Ipswich, 
Mass., where the company's factory is located. 
J. W. Brown is the Treasurer and Manager. 

The Hird Cushion Tire Co., Woonsocket, R. L., 
was recently incorporated in New Jersey with a 
capital stock of $200,000 for the purpose of manu- 
facturing an improved cushion tire under patents 
of Mr. Chas. Hird. 

The Autocar Co., Ardmore, Pa., expects to have 
the first of its new ‘‘tonneaus’’ ready for deliv- 
ery about April lst. At present the company is 
compelled to have considerable work done by out- 
side manufacturers. 

It is stated that Brown & Balch, Salem, Mass., 
has invented a new storage battery, especially 
adopted for automobile service. A company with 
a capital stock of $1,000,000 is said to be about 
to place it on the market. 

The Automotor Co., Enfield, Conn., was incor- 
porated last month in Hartford, Conn. The in- 
corporators are Hinsdale Smith, Arthur P. Smith, 
and Oscar S. Greenleaf, of Springfield, Mass., the 
capital stock being $50,000. 

The Crest Mfg. Co., Cambridgeport, Mass., has 
established new offices at 424 Massachusetts Ave. 
In connection with its offices the company will 
have a showroom for the purpose of displaying 
carriages, motors, coils and other goods of its 
manufacture. 

The Midgley Mfg. Co., Columbus, O., has leased 
a large building in which it is establishing its 
plant for the manufacture of wheels. The busi- 
ness of the company is growing rapidly and it is 
expected to be in operation by March list with 
increased facilities. 

Harry B. 
and well 


Maxwell, formerly of Rome, N. Y., 
known as the editor of a treatise on 
electric ignition for internal combustion engines, 
has joined the Remington Automobile & Motor 
Co., and will have charge of their experimental 
and motor construction department. 

The National Automobile Supply «o., 100 
Werthington St., Springfield, Mass., are agents 
for the Orient and Remington automobiles, and 
the Orient motor cycle. Western Massachusetts 
is controlled by the company for the Remington 
anl Hampden County for the Orient. 


The plant of the Jamesville Mfg. Co., of James- 
ville, N. Y., has been purchased by the I. A. 
Weston Co., Syracuse, N. Y., and will be devoted 


to the manufacture of 


of the 


automobile parts. 
company has been 


The 


capital increased to 


$27,000 The secretary and treasurer of the com- 
pany is H. R. Smfth, 


Among the orders recently received by Phineas 
Jones & Co., the well-known wheel makers, New- 
ark, N. J., was one from the Autocar Co., of 
Ardmore, Pa., for seventy-five sets of wheels for 
its new type tonneau vehicle. The wheels are 
30 inches as against 28 inches, the size formerly 
used. 

Mr. Wm. Haddow, superintendent of the ‘‘Mo- 
bile’’ Company of America’s works since the fac- 
tory was built and who in fact helped to con- 
struct the plant, resigned his position Feb. Ist. 
Mr. Haddow, however, has accepted an outside 
position with the company and will hereafter 
give his attention to the sales end. 

The Morgan Motor Co., Worcester, Mass., has 
been organized for the purpose of manufacturing 
a new gasoline motor. It is stated that the new 
company proposes to erect a new factory in Wor- 
cester near the plant of the Morgan Construction 
Co. It is also reported that the company con- 
templates the manufacture of complete vehicles. 

The Buffalo Automobile & Auto-Bi Co., which 
succeeded last fall to the motor cycle and motor 
vehicle business of the E. R. Thomas Motor Co., 
Buffalo, will exhibit at the Chicago show a com- 
plete line of its various models and types. The 
exhibit will consist of model No. 6 known as the 
Buffalo, Jr., model No, 7, known as Buffalo, Sr. 

The Chicago Motor Vehicle Co., Chicazo, heid 
thir annual meeting last month at which the 
following officers were elected: W. R. Dona.dvon, 
president; Jas. E. Keith, vice-president; Ji. W. 
Kellogg, treasurer; Wm. O. Worth, secretséry; 
beara of directors: W. R. Denaldson, Win. 0. 
Worth, H. W. Kellogg, Jas. 2. Keith, and A. W. 
Augur. 


The Wright Taper Roller Bearing Co., Buffalo, 
N. Y., was incorporated last month in Albany 
with a capital stock of $900,000. It is stated that 
the company will construct works in Buffalo with 
a view to manufacturing anti-friction taper-roller 
bearings suitable for automobiles, bicycles, cte. 
The bearing is the invention of W. Hamilton 
Wright. 


The New England Electric Vehicle Transporta- 
tion Co., Boston, has disposed of its electric vehi- 
cles and is said now to have $145,000 cash on 
hand, besides its real estate, assessed at $204,000. 
It is expected that between $1 and $1.50 a share 
will be divided among the stockholders. The 
first dividend in liquidation amounted to $2.50 
a share on 225,000 shares. y 

The Automobile Headquarters, 66-68 Stanhope 
St., Boston, reports through its manager, Mr. 
Lewis, a very satisfactory business. Over fifty 
machines are now on storage. The ‘‘Headquar- 
ters’’ has the agency for what it designates the 
‘Big Four,’’ the De Dion-Bouton Motorette Co., 
St. Louis Motor Carriage Co., Geo. N. Pierce Co., 
and Knox Automobile Co. 


F. O. Baily & Co., Portland, Me., announce 
that the formal opening of their new quarters will 
take place the latter part of March. This firm 
deals in automobiles, and already represent the 
‘‘Locomobile’’ and the White Sewing Machine 
Companies as state agents. The business is re- 
ported by them as good, and they have placed a 
large order with the White Company for early 
delivery. 

The Harlem Automobile Co., 159-163 W. 127th 
St., has equipped its new storage and repair 
station with a machine shop having all the nec- 
essary appliances for repairs. The main floor, 
containing 5,000 square feet, is used for the stor- 
ing of vehicles, and has a plant for charging 
electric vehicles, besides the other conveniences 
for automobilists’ use. W. T. Eames is the 
manager. 


The Elmore Mfg. Co. announces that it has se- 
cured the services of E. W. Roberts, whose name 
is well known to our readers for his series of 
articles on the gas engine, which appeared in our 
columns a year ago, as the company’s mechanical 
engineer. Mr. Roberts has relinquished the 
editorship of ‘“‘The Gas Engine’’ in assuming his 
new charge, and the company is to be congratu- 
lated on its acquisition. 
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Use te Haynes-Apperson Automobile 


The Most Practical Automobile in the World 


ry 




















VERY one of the so-called “weak” or “ unreliable” 
features of gasoline machines has in ours an alter- 
native. Drivers of our carriages frequently pass 

automobiles stalled on account of accidents which, in our 
machine, would not cause an operator to — 
leave his seat, because another way has 
been provided for all ordinary troubles. 

Each Cylinder of our machine is a 

complete engine in itself, capable of bring- 


ing the car home under all ordinary con- SURREY 


ditions. fs 9-HP. 3t-in. Wheels, 2,000 Lbs., $1,800. 

There are two Vaporizers—The mixture is mechanical and must be mechanically 
deranged to be affected. This practically never happens to both cylinders at once. The 
other cylinder will bring you home, or will “turn the crank” for you, permitting 
immediate and easy adjustment of the one that is out. 


Our Spark is taken from a [Magneto— 
Should it give out (a rare occurrence), you switch 
to the starting batteries and continue the run. 

Each Speed Clutch is complete in itself— 
Should one give out you have three others. 

Nothing but a smash up, or a complete exhaus- 
tion of supplies can stall a Haynes-Apperson 
machine. 





Nine years’ experience is back of its simplicity, 


PHAETON =— oe strength of construction and practicability. 
9-HP. 36-in. Wheels, 1,900 Lbs., $1,500. 





No failure mars our record. Every machine 
we have ever entered in any contest has won first place, demonstrating the efficiency of 
our product to the satisfaction of every inquirer and the envy of all competitors. 

These pictures show our machines in correct relative proportions. 

We refer you to our record and our customers. 

Our catalogue tells the rest. 


HAYNES-APPERSON CO., 


KOKO/SO, IND. 








. ‘ . y - i“ = 2 ce a 2 A 
Call at our CHICAGO SHOW EXHIBIT. RUNABOUT 
6-HP. 32-in Wheels, 1,250 Lbs., $1,200. 
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Business News—Continued. 


The Beardsley & Hubbs Mfg. Co., Shelby, O., 
manufacturers of the ‘‘Darling’’ gasoline auto- 
mobile, has new catalogue illustrating 
and describing with considerable detail the vari- 
ous styles of The catalogue also 
contains testimonials from users. Its line of vehi- 
cles include a stanhope, with or without closed 
top, combination stanhope, physician's cab, com- 
bination break, and delivery wagon. 


issued a 


its machines. 


The Olds Motor Works reports a large number 
of recent sales through its New York office and 
salesrooms, which are located at 138 W. 38th St.. 
New York The company expects to be settled 
in its new factory at Lansing, Mich., where the 
present output of the company will be doubled. A 
sales and show room has been leased in the Em- 
pire Bldg., 71 Broadway, New York City, where 
a runabout will be on exhibition. 

The American Roller Bearing Co., Boston, 
Mass., has been compelled to increase its manu- 
facturing capacity, its present manufacturing fa- 
cilities being greatly overtaxed. The company 
has in consequence purchased considerable addi- 
tional machinery and expects soon to be able to 
turn out double its present output. The com- 
pany claims among its customers the most pro- 
gressive automobile builders of the country. The 
company will have an exhibit at the Chicago au- 
tomobile show. 


The Winton Motor Carriage Co., Cleveland, O., 
has placed its New England sales department in 
the hands of Harry Fosdick, as manager. Mr. 
Fosdick formerly represented the ‘‘Mobile’’ Com- 
pany of America in this territory. The sales 
room and repair shops are located at 41 Stanhope 
St., Boston, and are fully equipped to give cus- 
tomers all facilities. The mechanical 
department is in the hands of Geo. M. Tinker, 
formerly connected with the Waltham Automobile 
Co. A number of sales at this branch have al- 
ready been made and the models of the new Win- 
ton machine have just arrived. 


necessary 


The Hansen Automobile Co., Cleveland, recently 
organized, has established a factory in the old 
Brush plant at Mason and Belden Sts. The com- 
pany proposes to manufacture a gasoline vehicle, 
weighing less than 800 pounds, and equipped with 
a 5-horsepower single cylinder moter. The ma- 
chine will have two speeds forward and one back, 
and geared to 25 miles an hour. The machinery 
for manufacturing is now being installed, and 
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the company expects to be ready for business 
The officers are as follows: R. Hansen, 
President; T. E. Homer, Vice-President; M. L. 
Tomsen, Secretary and Treasurer; J. F. Dickson, 
Manager. 


soon. 


The new catalogue of Chas. E. Miller, 97 Reade 
St., New York City, mentioned in these columns 
last month, is just off the press. It contains 72 
pages filled with cuts and descriptions of parts 
and fittings used in the construction of an auto- 
mobile; also the tools, clothing, gloves, and all 
other supplies likely to be required by an auto- 
mobilist. Mr. Miller is a manufacturer, jobber 
and importer of automobile parts and supplies, a 
complete stock of which he The com- 
pleteness of the catalogue will make it useful to 
the trade and also valuable to owners and users 
of automobiles who reauire supplies from timé 
to time. A copy of the catalogue is sent free td 
anyone who asks for it, a discount sheet being 
furnished only to those in the trade. 


carries. 


One of the most important questions with which 
the automobilist has to contend is the matter of 
tires. It is, to say the least, annoying and ex- 
pensive to find one’s self several miles from his 
destination with a damaged or deflated tire. The 
New York Belting & Packing Co., Ltd., New 
York, has given much time and attention to the 
study of the question, and after careful tests and 
experiments has produced a tire which it is 
claimed meets the requirements. The aim of the 
manufacturer has been to eliminate the possibil- 
ity of damage by puncture, and a guarantee is 
made against injury when used deflated in emer- 
gencies. It is claimed that the tire is not so 
heavy as to sacrifice speed or ease in riding, al- 
though the walls have purposely been made thick. 
The tire, of course, more, owing to the 
extra amount of material in its make-up, but this 
the manufacturer claims is more than compen- 
sated for by the extra amount of service ob- 
tainable. 


costs 
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Patents. 
List of Automobile Patents Recently Granted. 


683,232—Carbureter. Issued to J. Stubbers. 

683,401—Carbureter. Issued to W. P. Houze. 

683,134—Hub attacher. Issued to T. G. Mandt. 

583,751—Carbureter. Issued to B. A. Guy. 

684,698 to 684,700—Storage battery. Issued to R. 
M. Lloyd. 


684,€08S—Carbureter. Issued to A. P. Hawn. 

691,007—Automobile seat. Issued to O. F. Pers- 
son. 

691,908S—Axle for automobiles or other power 


Issued to D. M. Little. 
Motor vehicle frame. Issued to R. O. 


vehicles. 
691,945 
Hood. 


€92,064—Motor vehicle. Issued to J. F. McNutt. 

692,255—Carbureter. Issued to H. J. Doolan. 

692,518—Carbureter. Issued to F. 8S. & W. D. 
Jacks. 

692,444—Explosion engine carbureter. Issued to 
N. G. Harris. 

692,628—Vehicle resilient tire. Issued to F. 
Clouth. 


692,8S74—Electric automobile. Issued to H. Lemp. 

693,201—Automobile lock. Issued to J. F. Wilson. 

692,877—Automobile steering check. Issued to H. 
Lemp. 

692,879—Automobile steering mechanism. 
to H. Lemp. 

692,870—Automobile vehicle controller. 
H. Lemp. 

692,868—Automobile vehicle steering mechanism. 
Issued to H. Lemp. 

602,680—Carbureter. 

693,273—Carbureter. 

693,181— Motor 
Spencer. 

693,102—Motor vehicle. 

692,880—Support for 
tors. 


Issued 


Issued to 


Issued to C. M. 
Issued to F. W. 
vehicle frame. 


Kemp. 
Jervis. 
Issued to J. L 


Issued to W. Bowker, Sr. 
self-propelled vehicle mo- 
Issued to H. Lemp. 
602,981—Self-propelled vehicle. 

Calloch. 
693,330—Motor vehicle steering device. 

O. F. Persson. 


Issued to C. E. 
Issued to 


i @— --- ——— 
Gear Litigation. 


The Upton Machine Co., with offices at 17 
State street, New York, and factory at 
Beverly, Mass., has issued notices of in- 
fringement through its attorney, T. F. 
Bourne, of New York, to a number of 
other manufacturers of transmission 
gears. The patents which the company 
claim is being infringed are No. 649,020, 
of May 8, 1900, and No. 686,786, November 
19, 1901, and covering its epicycloidal or 
sun and planet gearing. 








Travellers to California 


Naturally desire to see the grandest and 
most impressive scenery en route. This 
you will do by selecting the Denver & 
Rio Grande and Rio Grande Western,“The 
Scenic Line of the World,” and “The Great 
Salt Lake Route,” in cone or both direc- 
tions, as this line has two separate routes 
across the Rocky Mountains between Den- 
ver and Ogden. Tickets reading via this 
route are available either via its main line 
through the Royal Gorge, Leadville, cver 
Tennessee Pass, through the Canon of the 
Grand River and Glenwood Springs, or via 
the line over Marshall Pass and thrcugh 
the Black Canon of the Gunnison, thus en- 
abling the traveler to use one of the above 
routes going and the other returning. 
Three splendidly equipped fast trains are 
operated to and from the Pacific Coast, 
which carry through standard sleepers 
daily between Chicago, St. Louis, Denver 
and San Francisco. Dining cars (service 
a la carte) on all through trains. If you 
contemplate such a trip, let us send you 
beautifully illustrated pamphlets, free. S. 
K. Hooper, G. P. & T. A., Denver, Colo. 








TOURING 
ee 


and is fully guaranteed. 





Is all its name implies, a real touring 
car. 
base, double cylinder motor giving am- 
ple power for all hills. 
gasoline, oil and water, large tool box, 
large luggage hamper, flexible frame 
Let us send you booklet telling you all about it. 


It has wood wheels, long wheel 


Large tanks for 











1229 ORKNEY STREET, 





FOURNIER“-SEARCHMONT 


AUTOMOBILE COMPANY, 


PHILADELPHIA. 
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Cards “ PONE ye Sale” inserted | A QO QO B ] L ES For Sale 
under this heading at two cents per word, | [ | | 











agate measure. Minimum price, fifty cents. 











5 Packards 3 Autocars Steam Machines 


some néarly new at a dis- two Exhibition Models run 
| count of from $200 to 4500 less than 150 miles each, at 


LOS ANGELES. 
Automobiles stored, charged and _ repaired. 
BROADWAY AUTOMOBILE STORAGE CO., 332 
South Broadway, Los Angeles, Cal. 


from $350 up, all in good 


a - | each. bargain prices. condition and well painted. 
FOR SALE 
One Darracq Automobile, Tonneau type, slightly De Dion-Bouton Motorettes \ Eastern Agents | Pierce Motorettes and 
used. F. A. LA ROCHE, | : : by for the ee a 
654 Hudson 8t, New York. St. Louis « Rigs that Run” (“BiG Four”) Knox Automobiles 
” es Fi ‘ Touring Cars and Semi Racers. “The Home of the Gasolene Automobile” 


QUADRICYCLE WANTED. * " 

Must be cheap. State price, name ana con- | Automobile Headquarters, %- Stanhope St., BOSTON, Mass. 
dition. H. McDERMOT, aot acm Hiatt , Me 

137 River St., Red Bank, N. J. 


— [THE SPLITDORF JUMP SPARK COILS 


Professional man, prominent in society, known 























as an expert automobilist, good advertiser, will- Are now the recognized standard of the gas and oil motor world, and we can refer to the 
ing to represent up-to-date automobile concern. best authorities who have given unsolicited testimonials regarding their superior quality. 
Address “A. D.,’’ 1883 Madison Ave., New York The Splitdorf coil is without a peer and has the name Splitdorf stamped on each coil. 
City. 
Books for Automobilists 
Sent post-paid on receipt of price by Simple Moisture 
THE AUTOMOBILE, : 
150 Nassau Street, New York. | Construction ss Proof 
Splitdorf Laboratory dg 


Horseless Vehicles, Automobiles and | Established 1858 


Motor Cycles. 


Steam, Hydro-Carbon, Electric and Pneumatic | - - 
Motors. | || Stop experimenting and save time and money by getting the best, which is the Splitdorf. 




















By GARDNER D. HISCOX, M. E. These coils are constructed similar to the one inch intensity coils which we have made 
Large 8vo., 400 pages. Very fully illustrated. ever since 1858 for laboratory work and of which thousands are still in use. 
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DARRACQ MOTOR CARS FOR AIMERICA 


Records Abroad on the Road and in the Race 

oe “at Reliability 

, Simplicity 
Beauty 
Speed 

















9 HP. Immediate Delivery 16 HP. Deliveries in April Shipments Received Weekly 


i ci calaaei AMERICAN DARRACQ AUTOMOBILE CO. 


ACENTS WANTED 
Cuas. D. CooxE, See.-Treas., & Gen. Mer. Office and Salesrooms, 652 Hudson St., cor. Gansevoort, New York City 


Please mention THE AUTOMOBILE when writing to Advertisers 
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Four-Cylinder Touring Car 





THE AUTOMOBILE. 


GASMOBILIE 


First Prizes and Blue Ribbons wherever shown. 


New York- Buffalo Endurance Run—Two First-class Certificates. 
Gold Medal—Pan-American Exposition. 
The best by performance, 


and acknowledged the handsomest, 
most graceful, easiest controlled and most reliable American 
Built Gasolene Carriage 

IMMEDIATE DELIVERIES 


AUTOMOBILE COMPANY OF AMERICA 


Factory and Offices, MARION (jersey City), N. J. 











Portable 
Rheostats 


which enable you to charge your 
storage batteries from any Edison 
station or trolley station, 
touring. 




















while 


Also equipments for private stables 
and for charging stables. 


} 
if The Cutler-Hammer Mfg. Co. 


MILWAUKEE, WIS. ie 
Monadnock Block 
CHICAGO 


Voltmeters 


storage 


136 Liberty Street, 
NEW YORK. 





for testing 
batteries. 


Volt-Ammeters 


for testing primary 
batterie Indispen- 
sib'e for ascertaining 
the condition of bat- 
teries. 


i L. M. PIGNOLET, 78 Cortlandt St., N.Y. 








American Automobile 
Gauges and Pop Valves 
Simple 
Accurate 
Durable 


THE GAS ENGINE HANDBOOK 


By E. W. ROBERTS, M. BE. 


Pocket size, 
250 pages; 


3%x5% inches, bound in leather 
37 cuts. Price, $1.50. 


A compact treatise on gas engine management 












and design, for the practical man. Contains 
used by numerous simple formulas for design and caleu- 
the lation of power. 
lead ng 
manufacturers Sent post paid on receipt of price by 
Specify 
the 
American THE AUTOMOBILE 
and get i ; 
the Best El 150 Nassau Street New York 
Write — 
for Prices. = 


TOP OUTLET 
Manufactured only by 

American Steam Gauge and Valve Mig. Co. 
BOSTON CHICAGO 


Highest Award Paris Exposition 1901. 
The Only American Indicator to Receive a Medal. 


THE 


GARVIN 
MACHINE CO. 


NEW YORK 


The Gold Medal Awarded at Pan-American Ex- 
position on Gauges, Pop Valves, Indicators 
and Engineering Specialties. 
















AUTO 






We're the 
People—=— 


can fix you out when you are in want 












ARTILLERY 










of a machine shop outfit or metal 
working tools of any kind. 

Our stock of New and Second-hard 
Tools is considered the largest in 








WHEELS 









the country. 
Got an eight-story fireproof factory, 
thoroughly equipped with up-to-date 









NS 


Phineas Jones & Co., 
‘NEWARK, N. J. 


ee GEG, 


tools for experimental work. Our 
Gear Cutting Department is some- 
thing we're proud of. 


















CALL or WRITE 


SPRING & VARICK STS. 


NEW YORK CITY 


PHILADELPHIA STORE 
S51 NORTH 7° 
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Leather Clothing 


FOR AUTOMOBILE USE 


‘sea er Wind and 
“Rain Proof 


For detailed description see 





reading notice on page -- 


THE MILFORD CO. 


Manufacturers 


MILFORD, MASS. 





‘Thos. H. Doane 
Western Selling Agent 


211-213 [adison St., Chicago, Ill. 
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OAK HALL CLOTHING CO., BOSTON MASS. 
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SHOES 
THAT 
FIT 


wear well, always give satisfaction 


and cost but $3.50. Ess-See-Ess 
Shoes are all lined with the same su- 
perior quality of satine found in 
shoes sold for $6 and $10. The 
models on which Ess-See-Ess Shoes 
are made are the equal of any in grace 
and foot-ease. We have forty styles 
of Ess-See-Ess Shoes--twenty styles 
of ties and twenty styles of slippers. 


One Price, $3.50 











Simpson Crawford Company 
Sixth Ave., 19th and 2oth Sts., New York 





WE WANT 


A few more good local 


and traveling agents fot 
our subscription depart- 
ment. Liberal pay. 


THE AUTOMOBILE, 


150 Nassau Street, New York. 


i 
Races 


Pressed from Cold Rolled Steel 


Write for Prices 
and Samples 














All Sizes from 1 to ws 
8-inch Diameter 


Otto Konigslow,_ Cleveland, Ohio 








New England Headquarters 
FOR 


Automobiles and 
Motor Bicycles... 


Marlboro Automobile & 
Carriage Co. 


Merkel! Manufacturing Co. 
also Buffalo Automobile & Auto-Bi Co. 


For Maine, New Hampshire, Vermont, Boston 
and Vicinity. 





E. H. CORSON, Mgr. 


New England Automobile and Motor Bicycle Club 
A Motor Bicycle for $2.50 a week 
An Automobile for 12.50 a week 
LIVE AGENTS WANTED 
Send Stamp for Catalogue 
Automobile & [lotor-Bi Co. 
Room 814, Colonial Building, Boston 


Please mention THE AUTOMOBILE when writing to Advertisers 
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UPTON TRANSMISSION GEAR 


FOR AUTOMOBILES 








Two Speeds and Reverse. 
Planetary System of Spur Gears. 








Write for Circular 


: 
: 


THE UPTON SPECIAL. 


An Automobile Lamp should have the following 
qualities : 
1st. It should be built strongly enough to stand 
the vibration and jar of machine and road. 
2d. It should give a good light, so as to light 
up the road thoroughly. 
3d. It should have a proper arrangement of 
draughts so that it will stay alight in spite 
of wind and jar. 
4th. Is should be easy to clean and care for. 
5th. It should consume something which can 
be easily obtained anywhere. 
The Dietz Lamp possesses all of these quali- 
ties. The best way to prove (or disprove) this 


UPTON MACHINE CO. 


17 State Street, New York 
Prrrrrrrrrr rrr rrr rrr rrr rrr rrr rrr rrr rr rrr rr rrr rrr rr err 


You cannot always 
wide the . ... 200. 


Automobile 


You must travel by 
Rail occasionally, and 









: 
Ratio 4 to I. | 
: 










when you do 
Don’t fail to take the 


Southern Pacific 


— ‘“ ° ® ” 
statement, is to try it. We will take all the risk. Sunset Limited 


TADIAVARDNTONN 


EQ] baight St, NEW YORK. 











wma 





a=") California 


(Palatial Hotel on Wheels) 


It reaches California, 
All Pacific Coast Points 


and the Orient. 


Superb Equipment Fast Time 





*”Y | For Golf 


g _ Go to the sunshine land and 
play golf all winter, 
Also deep-sea fishirg, sailing, 
mountain climbing. 


Our beoklet, “Golf in 
California,’ 10 cents. 


The California Limited, 
daily, Chicago to San 
Francisco and Les Angeles 


Santa Fe 


G. C. DILLARD, G. E. P. Agt., 
The Atchison, Topeka & Santa Fe 
Railway Co. 

877 Broadway, New York. 











FAI TR AA wip) 


os 4+ ite” 4 Mee os di i 
at) NNT A TAH TRIS CH 

{ ( &\ |] ‘ a.” 
CORONADO IAEACH 


Please mention THE AUTOMOBILE when writing to Advertisers. 























S. F. B. Morss, A. P. T. M., 


Through Dining Car Service 


LEAVE NEW YORK 


Tuesdays, Thursdays, Saturdays 


EpwIn HAaw.ey, A. G. T. M., 


L. H. Nuttine, E. P. A. 


349 Broadway or | Battery Place 
NEW YORK CITY 


~ Ep. McCormick, P. T. M., 


San Francisco, Cal. 





Houston, Tex 





BULLETIN 


Mobile, . . $425.00 
Electric Runabout, New, 650.00 


Locomobile Stanhope style No. 
0003, 1901 Model, Panel-back 


seat, and Victoria top and boot, 


extra gasolene tank, lubricating 
oil tank, case for parcels. Newly 
painted. Price, - $650.00 


Shattuck’s Automobile Emporium 
239 Columbus Ave. 

N. E. Agents BOSTON, MASS. 

Packard, Autocar” and «‘Oldsmobile”’ 


Largest stock of Automobiles in New England 

















ANO BEARINGS. , 
JOSEPH DIXON CRUCIBLES 
JERSEY CITY,N.J- 9 


—__— 











DIXON’S 







DIXON’S JP 
GRAPHITOLED. |} 









a FOR 
<= ' ° 
CHAINS BEARINGS | JOINTS | 
LT ah AN y 
SEH DIXON CRUCIBLE, HR SCREW THREADS. 










YOSEPH Dixon CRUCIBLE) 
JERSEY CiTy, N.J 
a 





JERSEY CITY, NJ 


— 








For all types of Automobiles. 
Indispensable to the Autoist. 


SEND FOR SAMPLES 


JOSEPH DIXON CRUCIBLE CO. 


Jersey City, N. J. 


SOMETHING NEW 


The Columbia Lubricants Co. are of- 
fering the only complete line of 
Automobile Lubricants 
that has ever been put on the market 
Nothing gives automobile users more 
trouble than lubrication. 
The oils and greases which we offer 
for Electric Gasolene and Steam 
Automobiles are all specially adapted 
and their use will obviate all trouble 
in the matter of lubrication. 
Write us for more information if you 
are interested in getting the best re- 
sults from your carriage. 


Columbia Lubricants Co. 


22 Burling Slip, New York City 

















Please mention THE AUTOMOBILE when writing to Advertisers. 
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SALAMANDRINE BOILE 


Absolutely Non-Explosive Can’t Burn Out Quick Steamer 


220 Ibs. steam raised in 2'4 minutes from 
cold water. Amateurs can run this boiler 


New Water Feed Regulator, Absolutely Reliable, 
Obviating Watching of Water Giass. 


SALAMANDRINE BOILER CO. 


Works: NEWARK, N. J. 
Office: St. Paul Building, 








Come and take a ride. 


NEW YORK. 








OPOHOHOHOSH 


There is but one steam automobile 
that you NEVER see advertised for 
sale second-hand. This is the 


STEAMOBILE 


Isn't this worth thinking about? 


Full particulars and illustrated catalogue. 
> 


THE STEAMOBILE COMPANY 
Keene, New Hampshire 











Heavy Runabout 
Model B. 


The Binney & Burnham Steam Vehicle. 





This model is built to 
stand hard usage. Note 
the capacity of boiler 
and water tank. 


Special flexible running 


gear. 
Wood wheels and roller 
bearings. 


New York Long Distance 
tires. 
Large comfortable body. 


Boiler and engine hung on 
angle iron frame. 

Boiler 17 in. in dia., 15 in. 
tubes. 

Engine runs in oil bath 
has plain bearings, anc 
is dust-proof. 

8 gal. Naphtha tank. 

Large air tank. 

38 gal. water tank. 

Pilot light, no torch re- 
quired to start burner. 

Auxiliary throttle lock. 

Feed water heater. 

Steam air pump. 

Auxiliary hand water 


1 w24e = 


— 


Gan 


pump. 
Enclosed differential gear. 
Double band double acting 
brake which may be set. 














STEAM VEHICLES OF ANY DESCRIPTION BUILT TO ORDER. 
See issue of January for cut and description of Steam Touring Wagon. 


BINNEY & BURNHAM, Office, 54 Devonshire St., Boston. 
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The 


Department 


of the INTERNATIONAL MOTOR CAR 
COMPANY will have the largest display of 


Electric Vehicles 


CHICAGO AUTOMOBILE SHOW 


This space will be devoted to exhibiting a complete line 
of the only up-to-date ELECTRIC CARRIAGES. 


International Motor Car Company 
WAVERLEY DEPARTMENT 


New York Branch 


. « Brooklyn Branch 
91 Fifth Avenue Indianapolis, Ind. 342 Flatbush Avenue 





When Buying a Motor: | WINANS’ GASOLENE ENGINE 


Made in four sizes, 3, 5, 712 and 10 H.P. 


Why not get a good one ? Sold under a guarantee. 
Which runs: Yes a good steady worker Simple and durable. Water cooled. Far 


in the lead of steam or electricity for 
We've a prize-winner ; Public admiration power. See actual demonstrations at the 
ile 5 at Madi Squs 
we've won. Automobile how it Madison Square 
Garden, space 71. 
Write for catalogue and testimonial book. Built for vehicle, boat or stationary pur- 


yoses. Atmospheric changes do not 
BUFFALO GASOLENE MOTOR CO., | hivectit. No adjusting. Add 


No adjusting. Address 


1 to 5 Bradley St., Buffalo, N. Y., U.S. A. | H. E. WINANS, 403-407 Rast 234 Street, 





NEW YORK OFFICE: 


Humbolt St and Engert Ave., Borough of Brooklyn. We manufacture complete, up-to-date 


RUNNING GEARS 
Also Automobile Steam Engines 


“Motor dé LUNG: , serra’ sun: «co, 


Ss =. YF. Successors to SHAEFFER, BuNcE & MARVIN, 
142 Main St., Lockport, N. Y. 








Four Cylinders, Shifting Spark | 


THE KITTS 
on all Cylinders without a Chain. | 
Low Water Alarm 
Especially adapted to the | Fer Steam Carriages 





Touneau Type Automobiles 


Motor Vehicle Power ~~ —— ~ 


( 1227 SPRINGGARDEN ST. Kitts Manufacturing Co. 
0. PHILADELPHIA Oswego, N. Y. 


Please mention THE AUTOMOBILE when writing to Advertisers. 


We use a solid gravity weight 
unaffected by steam pressure, 
and not a hollow ball float. 
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Touring Car, 15 h.p. Detachable Tonneau. 


Ht 


Public Favor is a High Award 


The present season’s Winton Cars 
have scored a most gratifying suc- 

cess. They are re ‘garde “i with ex- 

ceeding favor by those most famil- 
iar with modern gas engine me- 

chanics. Our catalog illustrates 
and describes all types. 

Inspection and..... 


Correspondence Invited. 


THE WINTON MOTOR CARRIAGE CO., 


496 Belden St., Cleveland, Ohio, U. S. A. 


BRANCHES: 
CHICAGO BOSTON 








-e. GE UE 








NEW YORK PHILADELPHIA 


Price Complete, $2,000. 











OUR MOTTO 


‘*Not the Cheapest 
But the Best’’ 


Marlboro Automobile 
& Carriage Co. 


WE FURNISH ALL PARTS 





Write for a Catalogue 


Address 


AGENTS WANTED 
MARLBORO, [ASS , U.S. A. 





CRESTMOBILE 


PRICE 
Comfortable 
CREST MOTORS, PLUGS, COILS 


$550 and $600 
Durable 
CREST MANUFACTURING CO. 








Noiseless C& . 
Powerful ~<a 
Cambridgeport, Mass. 

















2or 4 


To ul r { n g Ca rs Passenger 


Large Boilers, Heavy Running Gears. Fuel 
for 100 Miles, Water for 40 Miles, Steam 


Air Pump. Reliability Guaranteed. 
WRITE FOR CATALOGUE 


Prescott Automobile Mfg. Co. 


Dept. “D” 
83 Chambers Sivent, New York 








the initiated 
the name.... 


T° PACKARD 


Spells the highest de- ti 
velopment yet reached 
in American Automo- 
bile construction. 








The Packard Model F has a 
7-foot wheel base and 3-speed 
transmission, with no idle gears 
in mesh. It is 


iis 
} 
Mf 





An American Vehicle 
FOR 


American Conditions. 


OHIO AUTOMOBILE CO., 


WARREN, OHIO. 








EASTERN AGENTS: 


ADAMS-McMURTRY CO., 
217 W. 59th Street, New York. 


H. B. SHATTUCK & CO., 
239 Columbus Ave., Boston. 


THE CONRAD STEAM CARRIAGE, 


Large Water Capacity. 
Auxiliary Throttle. 
Patent Pilot Light. 
Machinery Hung 
on 
Angle Iron Frame. 


“Ask the man who owns one.” 




















SURREYS, 

DOS A DOS, 
STANHOPES, 
RUNABOLTS. 


Our Model 60 Stanhope. Price, $800.00. 


Our Agency is a desirable one. Agents will do well to write for catalogue and discounts. 


THE CONRAD MOTOR CARRIAGE CO., 8¥FFALO, 


Please mention THE AUTOMOBILE when writing to Advertisers. 
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The Greatest [loney [Maker on Earth 
THE CHICAGO AUTO-COACH 


- 
* 
oa 
a 
- 
am 
os 
* 
* 
»* 
* 
* 
Elegantly finished, heated with our 
Patent Hot Water System, quiet in : 
operation, strong and speedy. Two * 
sizes, Carrying sixteen and twenty-two % 
* 

passengers. We make all styles and ¥ 
sizes of Stanhopes, Coupes, Traps, 
Surreys, Brakes, Delivery Wagons, 
Freight Wagons, Hotel Buses and zt 
Coaches. If you want to see the 
Wagon that holds the World’s record 
for grade climbing (42.78 per cent.), 
visit our exhibit at Chicago, March ; 
1 to 8. Send for Catalogue. + 
* 

* 

: 

. 





Chicago Motor WVehicle Company 


340 WABASH AVENUG, CHICAGO, ILL. 
I a 
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PREP EEEEEEEEEEOEEOEEOOO OOOO EEO L ELEC OLE LOUEEOUEC UE ELUUUCUUULULU.Y. 


THE 


International Motor Car Co. 


invites you to ee ” exhibited at the Chicago Auto 
examine the Show March Ist to 8th. 


(STEAM CARRIACE) 


Boilers, Engines and Burners 


on exhibition and a competent 
man to explain all about them. 


Your Own Judgment is Our Best Salesman 











Toa 





& 


Wannnnnnnanaaaaaaaaaaaaaaaaaanaaaannaaaaaanaanaaaaanaaaa 











INTERNATIONAL MOTOR CAR COMPANY, 


Branch at 91 Fifth Ave., New York City TOLEDO, OHIO 


KEPPEL EERE EERE 


PrrrTrrrrrrriticiiiitttitittit itr rrr rr re 
Please mention THE AUTOMOBILE when writing to Advertisers. 
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The Long Distance Tire 


HE “Long Distance” tire claims DISTINCTION AND SUPERI- 
ORITY OVER ALL OTHER PNEUMATIC TIRES, on the 
grounds that it is the original thick walled pneumatic and the only 
one that has demonstrated conclusively to the riding public, ABSOLUTE 
RELIABILITY UNDER ALL CONDITIONS. 
It is easier riding and more serviceable than the ordinary thin-walled 
short-distance tire and is guaranteed as is no other at present manufactured 
These claims are all substantiated by the testimony of thousands of 
satisfied users. Booklet of testimonials giving some of these opinions has 
just been issued. Drop us a line for it, also for catalogue and sample section. 


“Long Distance” tires are now being used extensively on every prominent make of machine with the 
best of results and the leading automobile manufacturers recommend them. 

















CLOCK-FACE SHOWS CROSS-SECTION. 


At the Chicago Show. Space 4i. 


New York Belting & Packing Co., tta. 


STORES: 
NEW YORK, - ‘ ‘ i ; ‘ 25 Park Place CHICAGO, . , “ ; , 50 L ey 
BOSTON, . : : ee Ai ; 24 Summer Street INDIANAPOLIS, °¢ : .; 229 South Moraine purest 
PHILADELPHIA. : : =: ‘: %24Chestnut Street | eng . 36.) 411 North Third Street 
he RT Re 101 Hopkins Place SAN FRANCISCO, : =: =: %$&: 500-511 Market Street 










Our Space at the 
Highest Award 
Chicago A rR B National Export Exposition 


2 Philadelphia, 1899 
Automobile RoL_LlER RBA RINGS Highest Award 


Sho Automobile Bearings 
W COMBINED JOURNAL AND THRUST BEARING 


Paris, 1900 
is Number 52 
Highest Award 


Be Sure to Make us a Call _ Pan-American Exposition 
, Buffalo, 1901 


Single Bearings Wheels Complete 


with 
Roller Bearing 
Hubs, also 
Solid Driving 
Hubs to Match 


for 
Automobile 


Driving Axles, 
Motor Bearings 
Etc. 


SINGLE BEARING—showing outer race partially withdrawn and bevel thrust ring. 


We give a Year’s guarantee on Every Bearing, Covering Defects of Breakage or Wear 


AMERICAN ROLLER BEARING COMPANY 
Offices and Factory: 32-40 Binford St., BOSTON, MASS. 
Western Department, - K. FRANKLIN PETERSON, - 165 Lake Street, Chicago 








Please mention THE AUTOMOBILE when writing to Advertisers. 
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Elegantly finished, heated with our 
Patent Hot Water System, quiet in 
operation, strong and speedy. Two 
sizes, Carrying sixteen and twenty-two 
passengers. We make all styles and 
sizes of Stanhopes, Coupes, Traps, 
Surreys, Brakes, Delivery Wagons, 
Freight Wagons, Hotel Buses and 
Coaches. If you want to see the 
Wagon that holds the World’s record 
for grade climbing (42.78 per cent.), 
visit our exhibit at Chicago, March 
1 to 8. Send for Catalogue. 


Chicago Motor Vehicle Company 


340 WABASH AVENUG, CHICAGO, ILL. 
OO a Og 
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The Greatest [loney [laker on Earth 
THE CHICAGO AUTO-COACH 
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invites you to fe 
examine the 





. exhibited at the Chicago Auto 
Show March Ist to 8th. 


(STEAM CARRIACE) 








Boilers, Engines and Burners 
4 on exhibition and a competent ot 


man to explain all about them. 


Your Own Judgment is Our Best Salesman 








Branch at 91 Fifth Ave., New York City 
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PPrTrrTrrrrririiitiit tit itttttrrrrrrr  P r 
Please mention THE AUTOMOBILE when writing to Advertisers. 


INTERNATIONAL MOTOR CAR COMPANY, 


TOLEDO, OHIO 
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THE 


International Motor Car Co. 
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The Long Distance Tire 


HE “Long Distance” tire claims DISTINCTION AND SUPERI- 
ORITY OVER ALL OTHER PNEUMATIC TIRES, on the 
grounds that it is the original thick walled pneumatic and the only 
one that has demonstrated conclusively to the riding public, ABSOLUTE 
RELIABILITY UNDER ALL CONDITIONS. 
It is easier riding and more serviceable than the ordinary thin-walled 
short-distance tire and is guaranteed as is no other at present manufactured 
These claims are all substantiated by the testimony of thousands of 
satisfied users. Booklet of testimonials giving some of these opinions has 
just been issued. Drop us a line for it, also for catalogue and sample section. 


“Long Distance” tires are now being used extensively on every prominent make of machine with the 
best of results and the leading automobile manufacturers recommend them. 





















CLOCK-FACE SHOWS CROSS-SECTION. 


At the Chicago Show. Space 4i. 


New York Belting & Packing Co., tta. 






STORES: 
NEW YORK, . ‘ ‘ ‘ : , 25 Park Place CHICAGO, , : é ‘ , , 150 Lake Street 
Por Nea: =: ;] aptamer: | | BP EnygOU 2 un Mert Bie 
> ‘LP > » . ; ‘ 24 Chestnu ree . LOUIS, , 411 No : ~ 
SAN FRANCISCO, , rth Third Street 







1 
BALTIMORE, . ‘ ‘ ° ° 101 Hopkins Place 509-511 Market Street 


Our Space at the 
Highest Award 
Chicago A Te RB National Export Exposition 


al Philadelphia, 1899 
Automobile FeorteR BEARINGS _ iit an 


Show Automobile Bearings 
COMBINED JOURNAL AND THRUST BEARING 


Paris, 1900 
is Number 52 








Highest Award 
Be Sure to Make us a Call die Pan-American Exposition 


Buffalo, 1901 


Single Bearings 


Wheels Complete 
for 


with 


Automobile Roller Bearing 


Driving Axles, 
Motor Bearings 
Etc. 


Hubs, also 
Solid Driving 
Hubs to Match 








SINGLE BEARING—showing outer race partially withdrawn and bevel thrust ring. 


We give a Year’s guarantee on Every Bearing, Covering Defects of Breakage or Wear 





AMERICAN ROLLER BEARING COMPANY 
Offices and Factory: 32-40 Binford St., BOSTON, MASS. 
Western Department, ~ K. FRANKLIN PETERSON, ~ 165 Lake Street, Chicago 





Please mention THE AUTOMOBILE when writing to Advertisers. 
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erful machine. 
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MAR 22 1902 


The Touring Model A shown be- 
low is built for long runs. It seats 
four, and is a strong, heavy and pow= 


Prompt Delivery. 


LONG WHEEL BASE 
Large Boiler and Engine 
Automatic Pressure 
on Burner 
Gasoline Tank not under 
Pressure 
Three Water Pumps 
Fuel Tank holds 24 Gallons 
Water Tank over 40 
Gallons 





Write for information about this 
and other new styles. 





the Locomobile Co. 


Of America. 


Offices, 7 East 42nd St., N. Y. 
N. Y. Salesroom, Broadway, 
Cor. 76th Street. 


Large Exhibit at Chicago Show. 
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ELECTRIC — ww seventn vear oF 
GASOLENE., _ SUSCESSFUL_ SERVICE. 







atl on = 








ined eo cel 


Every Type of 
Vehicle for Every 
Pleasure and 





Columbia Vietesta. 
Business Requirement. 












‘Columbia Surrey. 


ELECTRIC VEHICLE COMPANY, Hartford, Conn. 


Western Agency and Showrooms: 267 Wabash Ave., CHICAGO, ILL. 











Please mention THE AUTOMOBILE whon writing to Advertisers. 


=? WRITE FOR 1902 ILLUSTRATED CATALOGUE 
AND PRICE LIST. 


AUTOMOBILES 





